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WHEN SHOULD ONE OPERATE FOR 
“CHRONIC APPENDICITIS”? 
A STUDY OF 385 CASES | 
WALTER C. ALVAREZ, M.D. 
ROCHESTER, MINN. 
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by my tal usually happened 

was that I failed to elicit or to interpret properly the 

history of one or more mild or atypical attacks of appen- 

dicitis, and as a result some one else had to order the 
WHAT DETERMINES SUCCESS OR FAILURE 

I had not accumulated many records before it became 

apparent what the important point in the patient's his- 


1. Unfortunately, at the beginning of 
estes of ah thee ia which, 


Ara 6, 1940 
interval appendectomy. Whenever I saw a patient with 
a scar in the right lower quadrant of the abdomen I 
asked why the operation was done, what were the symp- 
toms complained of, were there any acute attacks of 
appendicitis, and what was the result obtained ? 
In all, I obtained information from 385 patients, seen 
ively all operated on, not at this clinic, 
:; rom three to thirty years ago. There were about equal 
help decide whether or not in a piven fase a certain Mumbers of men and women.’ Toward the end of the 
operation should be performed. Every one knows that I will comment on a few cases in which I learned 
this operation works miracles of healing in some cases, 
but would it do so in the particular one? Often the 
consultant can onl and sometimes, of course, 
. From 
who dis- 
operation 
y got 
was 
114 was. atly ‘was one q 
the answer to which could immediately have told the ; 
40 surgeon whether or not he would be justified ta oper- 
helped by a omy, or did he - ating for “chronic appendicitis.” $ question was: 
because is mal al Did the patient ever have one or more attacks of abdom- 
cases? Was it his custom to operate on many persons 
in order to cure a few? Obviously, one can work an @drant, pain severe enough to put him to - 
occasional miracle in this way; but is not the man who Keep him awake much of the night and to cause the 
saves forty-nine patients from fruitless operations while ing phy to cing greatly 
failing to help one a much better physician and public Prbsenee acute appendicitis eda tne cases 
servant than is he who operates fruitlessly on forty-nine Which, after one or more such attacks, a young man or 
in order to cure one? woman suffered with indigestion, nausea, loss of appe- 
Unfortunately, today, for lack of statistical informa- tite, abdominal discomfort, toxic feelings, occasional 
tion, the consultant must base many of his decisions on ¢Tamps and a loss of energy and joy of life, appendes- 
“hunches” or on a mental summing up of vague pros ‘tomy worked a decided cure. the other Bay 
and cons. How much better and more exact our science #lmost every case in which there was no history sug- 
would be if we physicians could say to a particular S¢sting a previous acute attack of appendicitis, the 
ient “Statistics show that in a case like yours there OPtTation was Iruitiess. ' 
- appendectom I know that this has been the experience of most able 
ted on. I cannot advise you ted on in these United States will agree with me that 
use always I must tell my there is still great need for showing the medical pro- 
is the wisest and safest course fession the almost complete hopelessness of performing 
with the unfavorable odds before him, an of acute attacks of abdominal pain. There is 
great need also for showing physicians that appendec- 
tomy can no longer be looked to as a cure for — 
ioned hi on i - fatigue states, “mucous colitis,” constipation, diarrhea, 
he could only migraine, duodenal ulcer, cholecystitis or regurgitation. 
F on being lucky. Naturally, in the past there was need for smmpacis pane 
along these lines ; enough trials have been and 
enough failures recorded so that further research would 
Following of I years seem now to be unnecessary. 
opened a note in whi gathered data to help 
me in deciding when and when not to recommend an eee ore See Sas anew 
From the Division of Medicine, the Mayo Clinic. cases listed would have been much larger. 
407435 | 
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PART I. CASES IN WHICH THERE WAS NO 
HISTORY OF ACUTE APPENDICITIS 
Reasons for Performing the (*-ration and the 
Results Obtained —There were 255 patients who could 
not remember ever having ha! an attack suggesting 
acute appendicitis. In table 1 I have listed the many 
conditions which physicians hoped that appendectomy 
would cure, or the best guess as to the condition then 

existing that can now be made. 

A study of this table brought me several surprises. 
I had assumed that in this country the main reason 
for performing an interval appendectomy is pain and 
soreness in the right lower quadrant of the abdomen 


Tame 1.—Discases Which Appendectomy Was Expected to 
Help; Data from 255 Patients Who Gave No 
History of Acute Appendicitis * 


Diseases No. of Cases 

Neurosis and mervowemess. ay 
Coustitutional inadequacy... . b> 4 
a 
Migraine and migtaine 
2 
X-ray diagnosis of appendicitis... 
Functional and nervous diarrhea......... 
Sensitive colon or “Mucous colitis”... 
Spondylitis, fbrositis and 13 
Vague indigestion or abdominal diseomfort.............. ln 
Pood sensitiveness and aller@y.......... 
Piatulence, and bloating and beiching.................... w 
7 
7 
3 
Cerebral thrombosis (alight)... 2 
Acute indigestion from overeating........... 2 
1 
Carcinoma of the ascending colon........ 1 
1 


* In some instances one case has been listed under several headings, as 
a 


with some indigestion. Actually, in the group of 255 
patients there were only twenty-five who were operated 
on because of this syndrome. Twenty were operated 
on for a roentgenologic diagnosis of appendicitis, which 
apparently was incorrect in every instance because none 
of the patients were helped by the removal of the organ. 
These observations support the opinion of some of the 
ablest roentgenologists in the country today who do 
not ever attempt, from their films, to make the diagnosis 
of a diseased appendix. 

The most common reason given for the performance 
of the operation was that the patient and the surgeon 
hoped that it would bring quick relief from the dis- 
tresses of constitutional inadequacy, a fatigue state, a 
nervous breakdown or a_ psychopathic makeup. At 
least two of the patients were occasionally insane. No 
one of the ninety-three patients in this group obtained 
permanent relief. 
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Curiously, the next most frequent reason given for 
having submitted to an cre rl wr was that 
the attending physician hoped t v to cure that group 


told that an ulcer was present he went ahead and 
removed the appendix through a McBurney incision. 
In some instances he told the patient that he was acting 
on the old theory that chronic infection in the appendix 
can start an ulcer going and can keep it active. Ina 
dow ether cause the wee 
that he would rather try the effect of appendectomy first 
— his mortality rate for gastro-enterostomy was 
high. One of the patients, an opinionated busi- 
eng 4 when told that he had an ulcer, refused to 
diet and ordered his family doctor to operate on him. 
Rather than argue with him, the physician wisely did 
only what he felt capable of doing. 
The failure to effect a cure in any of the twenty-four 


for ulcer. As one might have expected, following the 
rest in bed and the usual short vacation from business, 
several patients obtained a remission ; but others failed 
to get any such relief, and a few were worse. Only one 
of the twelve patients operated on for pseudo-ulcer and 
heartburn was rewarded with lasting relief. 

As Barber and Mayo* have shown, there is a group 
of patients with a syndrome suggesting cholecystitis 

or duodenal ulcer who can be cured by omy ; 
but, as they emphasize, this group must be chosen with 
great care and after much study. The patient’s history 
must suggest strongly that he has organic disease of the 
digestive tract, and finally, when the surgeon operates, 
he must explore the abdomen to rule out the presence 
of ulcer and cholecystitis. 

There were twenty-four patients operated on for 
migraine or a migraine equivalent, seventeen for ner- 
vous or functional diarrhea, and fifteen for a sensitive 
colon or the so-called mucous or spastic colitis. I would 
like to emphasize the fact that none received any benefit. 
Fifteen other patients were operated on with the hope 
of curing the type of regurgitation which, in nervous 
women, comes immediately after meals, but none 
obtained relief. I have never seen an operation of any 
kind cure these people. 

There were fourteen patients with gallstones and 
twelve more with a sore liver and a cholecystitis-like 
syndrome who had the appendix out, without any relief. 
Apparently we physicians should discard the old theory 
that infection in the appendix, draining into the gall- 
bladder region, will keep up a cholecystitis. There were 
thirteen patients whose pain in the right lower quadrant 
of the abdomen appeared to be due to a subacute 
spondylitis with the related fibrositis, neuritis and 
myositis. There were ten whose trouble proved, on 
further study, to have been due to specific food sen- 
sitiveness, and ten who were flatulent. Unfortunately, 
six patients with renal colic had the appendix out a 
little too hurriedly before the stone in the ureter was 
discovered. As every one knows, the differential diag- 
nosis in such cases is sometimes difficult. Interestingly, 

2. Barber, K. W,, and Cc. W.: 


Chronic Abdominal Pain, Proc. Meet., 
14) 1934. 


for the Relief of 
Clin, ®: 103-104 (Feb. 


a were (hifty-six Cases Of ints 
type, and in twenty-four a duodenal ulcer was demon- 
strated roentgenologically either before the operation or 
after it. In a number of cases, after the surgeon was 
oF ulcer should, nk, convince every one 

: appendectomy can no longer be regarded as a treatment 

sensitive colon, migraine and constipation. 
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in seven cases the to cure constipation by 
appendectomy resulted in failure. Actually, in several 
operation. in & lnege of the coses the Ristery 
suggested 


cases there were only two in which the operation 
complete cure. One patient had 


malaise, a toxic feeling, fatigue, anorexia, constipa- 
tion, and occasional abdominal cramps. He could not 
remember a definite acute attack but he was cured by 


appendectomy. These symptoms, 

a previously healthy youth or girl, should always sug- 

gest the presence of a smoldering appendicitis, and 

often they will justify an abdominal exploration and 
y. 


never had an acute attack has perhaps one chance in 
100 of getting a permanently satisfactory result. Unfor- 
tunately he has about the same chance of dying from the 
operation. Since there were four patients who had 
partial relief and four who lost their symptoms for 
several years, one can say that there are another three 
chances in 100 of getting some relief. 
Against this 4 per cent chance of 


The Probability That the Patient Will be Worse.— 
Unfortunately today most patients and physicians seem 
to look on an interval omy as something that 
carries a good chance of working a cure and no chance 
of doing any harm; in other words, the patient is sup- 

to have everything to gain and nothing to lose. 

‘ould to God that this were true! 

Actually, sixty of the 255 patients, or 24 per cent, 
were decidedly the worse for the operation. Some who 
could stand their distress and still keep at work before 
the laparotomy could never work afterward. Twelve 
said they “hadn't had a well day simce,” seven were 
thrown into a bad nervous breakdown, several were 
unable to sleep well afterward, several developed a 
worse pain or a pain in a new region, and one became 
obsessed with the fear of adhesions. In the case of two 
hypo-ovarian women, menstruation almost ceased after 
the operation and several others lost all sexual feeling. 
One was left with a rebellious pyelitis, one with chronic 
diarrhea and another with an almost intractable con- 
stipation. It is sad to think that in four of these cases 
a lifetime of invalidism followed a rush to the operating 
room to get relief from a little abdominal discomfort. 

Much worth noting also is the fact that thirty-four 
patients were made so much worse by the first oper- 
ation that in an effort to improve conditions from one 
ormed 

In sixteen cases a stoneless gallbladder was removed 
at the time of the appendectomy because, on seeing that 
the appendix did not look bad, the surgeon hoped that 
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an extra operation would add to the chances of the 
patient's getting well. It didn’t. 

One frail, constitutionally inadequate girl with pain 
around the cecum had four successive laparotomies for 


hic young woman whose troubles 


diately restored her to health. Unfortunately, she lost 
this health for a while again when she worried over a 
love affair with another man! A frail girl with hys- 
terical regurgitation submitted within the course of a 
few years first to gastro-enterostomy and then in suc- 


cession appendectomy, cholecystectomy, gastro-enteros- 
tomy and exploratory laparotomy. Another had this 
series plus an operation for intestinal obstruction and 
another, whose appendix was removed with the hope 
of helping a pyelitis of pregnancy, went on to have a 


on thirty-four patients by the time I saw them, and I 
am sure that some of the series were not yet complete. 
A few of these operations, when they were really indi- 
cated for the removal of gallstones or an ulcer over- 
looked at the time of the appendectomy, brought some 
relief, but the majority, which were done in desperation, 
did not help. 

It will be seen, then, that in this series in which the 
patient never had an attack of acute appendicitis the 
chances of losing heavily as compared with the chances 
of getting cured were thirty to one. The chances of 
losing heavily as compared with the chances of getting 
some help were six to one. These certainly are not odds 
with which to encourage @ nervous and worrisome 


The ‘Dangers of Rushing Patients to the Operating 
Room.—The great dangers that a patient runs when 
he allows himself to be rushed to the operating room 
with only a little abdominal discomfort were well illus- 
trated during this study. Several times a little examina- 
tion or history taking or the making of a “scout film” 
or a urinalysis would have revealed the fact that the 
patient was suffering with a stone in the gallbladder or 
ureter, or with pyelitis, multiple sclerosis, tuberculosis 
of the cecum or an ordinary irritable colon. The real 
trouble of two patients was that they had suffered a 
slight stroke. 

A college girl was rushed to the operating table so 
fast that she hadn't a chance to impress the surgeon 
with the fact that she had just been on the type of 

“walnut fudge bust” which } al gave her a violent 
allergic stomach ache. Another woman couldn't 
convince the surgeon that she always got an alarming 


an acute duodenal ulcer which was not he by the 
appendectomy ; another had a Méniére syndrome with 
nausea and vomiting due to active but then unrecog- 
nized syphilis ; another had just had a violent argument 
with his wife; several school teachers were worn out 
with fatigue at the end of the school term, and one girl 
had simply vomited her dinner. In three cases a girl 


ee (1) appendectomy, (2) the breaking up of adhesions, 

ation was that the patient was worn out with overwork (3) ovariectomy, and (4) exploration, all before she 

give rise to puzzling digestive syndromes. followed worry over an impending divorce had, within 

Favorable Results and the Odds for Success or three years, an appendectomy and three exploratory 

Failure —Most astonishing is the fact that in the 255 laparotomies. In spite of all this the final decree imme- 
heartburn. Why he got well I cannot say because 
another man with heartburn was worse for the oper- 
a a Wie eiara aw “ ua a a a 

cession to appendectomy, cholecystectomy, the taking 

down of the gastro-enterostomy, and an abdominal 

My data indicate, then, that a patient, and especially ee 

an adult, who submits to appendectomy when he has nephropexy and an exploration for adhesions. In all, 

sixty-eight _secondary operations had_been performed 
one must place a 24 per cent chance that the patient 
will be decidedly worse, a probability that will be dis- 
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only 1 inch long. He was not so proud later when he day 
learned from a colleague that he had missed a carcinoma the 
of the ascending colon. There were many such cases in Ps 


saved the patient a second trip to the operating room. then ? 

The data show clearly that in perhaps ninety-nine out The Length 

of a hundred cases in which the appendix is removed ation That Did Not Cure—As every one knows, 
during an interval and without careful preliminary a patient with either a functional disturbance or 
study the operation, if done at all, should be listed and in some organ will get well for weeks or 
looked on and proposed to the patient as an exploratory an not 
laparotomy. As such it would have some value; as an not remove the cause of the trouble. To 
appendectomy it rarely has any value. thing more definite about this phenomenon 
The Fault is Not Always on the Part of the Medical 45 1 went along. Actually I was surprised to 
Adviser —Obviously some mistakes were made, and pproximately three out of four patients could 
some of these were made because of the lack of statis- Temember having experienced even temporary improve- 
tical information such as I am now trying to secure. ment after the operation. When there was improvement 
How is a physician to know that appendectomy is it generally lasted less than three months, but occa- 
useless as a cure for migraine, duodenal ulcer or sionally it lasted for periods up to three years and rarely 
“mucous colitis” unless he has at hand the recorded — it lasted for several years. It was remarkable to see that 
experience of many men who have gone before him? sometimes, after years of relief, the same old soreness 


eriod of Relief After an O 


I know that in the past some of my own mistakes were 


limit to help her and make her into a normal healthy series itless « a 
person again: one able to work and to marry. Perhaps after any of them, while other patients with such oper- 3 
a third of the patients admitted that they had been too ations had short periods of relief after some, while not 

willing to be operated on, too anxious to be cured in a after others. 

hurry, and too unwilling to face months of resting and Psychic Effects —Many oe ve an idea that 
of grueling efforts at self discipline. if a neurotic woman should be opera and 
At least four patients insisted on having the operation that her disease had been found and enti 


show up my ignorance. To his credit be it recorded for a time she did not stay well. 

here that when he became no better he returned meekly In one case of this type I advised the appendectomy, 
for a reduction diet. A nervous and strong willed first, because the girl's illness had followed two sus- 
woman, badly upset over the financial losses of 1929, picious attacks of abdominal pain, and, , because 


countenance an appendectomy. got some one to felt had to be cleared up. With the 
remove the organ, and when the strain of this operation one physician had told her that she would die if she 


was thought to have a fever because she had a tem- drove her deeper into a nervous breakdown she next 
perature of 99.5 F. When the appendectomy did no insisted that her normally functioning gallbladder be 
good it was finally decided that the temperature was removed. Another woman of the same type had a use- 
within the limits of normal. less appendectomy, nephropexy and finally cholecystec- 
One of the most interesting of the stories told by the tomy, all against the advice of her physicians. 
persons who had been rushed to the operating room was A man with a vague abdominal discomfort and toxic 
that of a young, highly neurotic Jewish woman who feelings talked me into letting him have an appendec- 
always, under any excitement, gets a bad attack of tomy. He wanted it because his wife, with a syndrome 
“mucous colitis.” Naturally, she had one of the most similar to his, had been relieved by the removal of the 
violent spells of her career a few hours before she was appendix. In spite of this favorable psychic preparation 
to be married, and as a result she was rushed to the for the operation there was improvement for only four 
operating room and made to spend her wedding night months. An interesting case was that of the man who 
and her honeymoon alone in a hospital cot. Because the woke one morning with pain around his navel. After 
attacks continued after the operation, one must doubt his physician had studied him for ten days in the hos- 
whether she ever had appendicitis. pital and had decided that there was nothing wrong 
The Need for Exploring the Abdomen.—In almost th him, his nurse cone him in hand and talked him 
all of the 253 cases the scar of the appendectomy was "to an appendectomy ! 
only 2 or 3 inches long, and evidently no abdominal § The most remarkable story of all was told by a 
exploration had been done. In one case the operator Woman who gave as the only _ Feason for her appen- 
; , dectomy the fact that on arriving in Los Angeles one 
she found a big convention in full swing and all 
hotels full. The only place in which she could find a 
was a hospital, so she t her appendix 
She had always wanted in a routine 
important Wold manner some time, like a » SO why not 
Some mistakes were made because of hurry, some pain in rig wer quadrant could return. 
doubtless because the physician was tired and worn For a while I tried to see why some persons obtained 
with overwork, and some because he didn’t have good temporary relief and others did not, but I did not learn 
facilities for diagnostic work. Many were made because anything. Some patients thought the relief was due to 
the physician so desired to help some sweet, frail, ailing Test in the hospital and later at home, because the symp- 
girl that he let his heart override his better judgment. toms returned soon after the return to work. The type 
0 anesthetic used was not correlated with the duration 
made because | - to a ; - to | the of relief. Curiously, some of the persons who had a 
done after having been warned against it. A stout, red she wou ve to get well, but my data w that 
faced saloon keeper was so angry at me for hinting that this type of psychotherapy was uniformly unsuccessful. 
his troubles were due to overeating and alcoholism that Usually the patient was complaining again of her pain 
he went home and ordered his surgeon to operate and _ before she left the hospital, and when she did feel better 
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PART II. CASES IN WHICH THERE WAS A 
HISTORY OF ONE OR MORE ATTACKS 
OF WHAT LOOKED LIKE ACUTE 


ith 
| 


attack of obstruction, and a woman had to have a hys- 
terectomy, perhaps because of the old peritonitis. Two 
other patients had some pain or soreness years after 
the operation. One continued to have trouble perhaps 
because he was mildly insane. Another suffered with 
flatulence throughout life but it was impossible to deter- 


appendix with peritonitis to die long after with a car- 
cinoma of the stomach. At necropsy the intestine was 
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Some Instructive Cases in Which the Diagnosis 
Chronic Appendicitis Should Have Been,Made Earli 
Than It Was.—In an occasional case, the conservative 
clinician will go wrong because he will fail to elicit the 
history of an attack of acute appendicitis, or he will 
fail to recognize the true nature of some vomiting spells 
or stomach aches that the patient describes. 


Taste 2.—Data from 130 Patients Who Had Had Attacks 
Definite or Questionable Acute Appendicitis 


Num- Per Nom- Per Num- Per Per 
ber Cent ber Cent ber Cent Total Cent 
Well for a time....... 7 4 1 4 1 4 ” 7 
2 2 5 7 5 
oe 1 4 2 3 2 


neurotic and drinking heavily, a diagnosis was made 
of functional indigestion. Shortly after this she suf- 
fered an acute attack of abdominal pain, and appen- 
dectomy then cured her. Later, when I saw her in 
another illness, careful questioning brought to her mind 
the fact that some six months before the operation she 
had been in bed two days with abdominal pain and a 
rigid lower abdomen 


times flatulence, several spells of soreness over the 


rough 

the ileocecal sphincter. Some of the consultants advised 
omy, while others felt the indications were 

too indefinite. The day after the man’s return home 
he had what appeared to be an attack of acute appen- 
dicitis, and appendectomy left him so much better that 
one has to assume that his troubles were due mainly to 
appendicitis. The puzzling feature is that he returned 


did not have the operation and another had told her found to be so matted together that no peritoneal cavity 
that her heart would stop on the table if she did. While could be found—and yet he had been well for twenty 
trying to steer a course between these two inviting years! 
contingencies the girl went to pieces nervously and Instructive is the fact that only two of the twenty-six 
remained a wreck for several years. The operation patients with an abdomen full of adhesions had to be 
brought her so much better health that she promptly operated on because of them. Both had one attack of 
went back to work, but since some abdominal pain obstruction within a year or two after the appendec- 
returned in a few weeks I doubt whether she ever had tomy, and after resection of the constricted segment 
appendicitis. they were well. In my series of 385 cases, the fifteen 

operations for nonobstructing “adhesions” were per- 
formed on patients in the group who had had a clean 
“interval operation” which should not have caused 
appunpeceTes many adhesions. Perhaps, as a famous clinician used 
to say, adhesions are the refuge of the diagnostically 
© better and 2 per cent were worse. 
r cent of cures in this group of persons 
or more acute attacks can be compared 
he 0.8 per cent of cures in the group of 
com- 
cures Attacks and Drained 
been 
been that I was studying patients in 
") as right in doubting the correctness 
For instance, a woman came to the clinic in 1935 
with a vague story of indigestion coming soon after 
O deter- eating, gas under the heart, nausea, and induced 
or help- vomiting. Because this story was indefinite, the roent- 
ing the little genologic studies were negative and the woman was 
in the side 
operation, 
nteresting is 
on a vacation trip through the mountains. Fortunately, 
a surgeon later operated and cured the boy’s indigestion 
drained a year after the appendicitis; another woman and feelings of toxicity, weakness and fatigue. 
who survived peritonitis had one or two mild attacks In still another curious case the complaint was of 
of intestinal obstruction and then was well, one man _ heartburn, water brash, attacks of diarrhea and some- 
had to have a section of bowel resected because of an [7777s 
cecum, and one attack of momentary excruciating pain 
mine what relation this had to the old peritonitis. In 
one remarkable case a man survived rupture of the 


I admit that the group studied is not ideal statistically 
in that the individuals were found in a physician's office 
and therefore should belong predominantly in the frac- 
tion of unfortunates who failed to be cured. Although 
there must be some truth in this assumption, I feel sure 
that it cannot account for the high percentage of poor 


But if one objects to this method of obtaining 
information, what other method can one use? One can 
use the follow-up method, but for several reasons this 
is not entirely satisfactory. ing i 
with it can easily be seen from Shelley's * frank state- 
ment that whereas 89 per cent of a large series of 
patients who had mi ic signs of disease in the 
appendix got well after removal of the organ, 80 
cent of those whose appendix showed no signs of di 
ease also reported themselves as cured. 


years before, in their home cities, had submitted to 
ape I found that only two, or O8 per cent, 

the 255 who had never had an acute attack of appen- 
dicitis were cured, while eighty-seven, or 67 per cent 
of the 130 who had had at least one acute attack of 


In the group of patients who did not have an acute 
attack, the commonest reason for operating was the 
type of abdominal discomfort which goes often with 
constitutional inadequacy, chronic fatigue, a nervous 
breakdown or a psychopathic makeup. Other common 
reasons for operating were that the patient had a 
duodenal ulcer or ulcer-like symptoms, migraine, func- 
tional diarrhea, a sensitive colon, nervous regurgitation, 
gallbladder disease, a sore liver, spondylitis, food sen- 
sitiveness, renal colic or constipation. Only one of the 
patients with these troubles was helped permanently 
the operation. 
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3. Is It a Clinical Entity? 


Twenty-four per cent of the patients were decidedly 
the worse for the operation. In thirty-four cases, nag | 


All of the patients who were rushed to the operat- 
ing room in the absence of typical symptoms of acute 
appendicitis failed to get good results. Apparently it is 
not possible to diagnose chronic icitis roent- 

ically, because in every one of the twenty cases 
in which this was attempted the operation brought no 

Seventy-three per cent of the patients who had 
peritonitis after rupture of the appendix had no further 
trouble, in spite of the presence of dense 

i In the total series of 385 cases the fifteen 


operations (all fruitless) for nonobstructing adhesions 


were all performed on patients who had had a clean 
interval appendectomy. Only two operations for adhe- 
sions were performed on the twenty-six persons who 
had had generalized peritonitis and each was made 
necessary by an attack of intestinal obstruction. 

Only one in four of the patients who were not cured 


appear from this investigation to be only two 
definite indications for an interval appendectomy. One 
is that the patient has had one or more attacks of what 
looked like acute appendicitis, followed by indigestion, 


cramps , 
symptoms in a youth or a girl who 


i 


i 
| 
i 


to do the day's work well and not to bother about the morrow. 
It has been urged that this is not a satisfactory ideal. It is; 
and there is not one which the student can carry into practice 
with greater effect. To it, more than anything else, I owe 
whatever success I have had, to this power of sitting down to 
the day's work and trying to do it well to the best of one’s 
ability and letting the future take care of itself. The second 
ideal has been to act the Golden Rule, as far as in me lay, 
mitted to my care. And the third has been to cultivate such 
measure of equanimity as would enable me to bear success with 
humility, the affection of my friends without pride, and to be 
ready when the day of sorrow and came to meet it with 
courage befitting a man. I have made mistakes but they have 
been mistakes of the head, not of the heart.—Quotation by S. A. 
MacDonald from Osler’s farewell address to America, published 
in University of Western Ontario Medical Journal 1@:1 (Nov.) 
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recently with some of the old symptoms and the old 
soreness at McBurney’s point. 

The most remarkable case in this series was that of 
an executive of 55 who had always had perfect health sixty-eight more laparotomies, most of which did not 
and great energy. Then, after a painful accident to his bring good results. 
hand he lost his sense of well-being and his “drive” 
and suffered some indigestion and abdominal discom- 
fort. Two roentgenologic examinations showed pro- 
longed stagnation of the barium sulfate in the last 2 
feet of ileum. The man’s wife finally remembered that 
thirty years before he had had a couple of painful 
attacks of what was diagnosed as acute appendicitis. 
Shortly after this information was secured the man had 
an acute attack of appendicitis, and an appendectomy 
restored his health. The chronically inflamed appendix 
apparently caused such spasm in the last segment of 

ee y appendectomy expe temporary improvement, 
results reported by the patients who never had acute and then the period of relief was usually less than three 
appendicitis. If such a strong selective force had been months. The theory that one can cure the abdominal 
at work on the whole group, how could 92 per cent of  distresses of a neurotic or psychopathic patient by first 
the patients who had had acute appendicitis be report- assuring her that all the symptoms arise in one organ 
ing a cure or improvement? Actually, a sarge per- and then removing that organ is not borne out by the 
centage of the patients I saw came to the clinic for help experience of the patients interviewed. The results of 
with a new problem, one not at all related to the old the procedure were uniformly bad. 
On studying the histories of 385 patients who, some 
disease, should be thought of as one of the rarest. 

abdominal pain, were cured. If one takes into account .__________________________ 
also those cases in which some help was obtained, the Osler’s Three Ideals.—I have three personal ideals. One 
respective percentages of good plus fair results in the " : 
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are indebted to Fitz, Murphy, McBurney and others, 
who, during the last fourteen years of the nineteenth 
century, succeeded in acquainting the medical profes- 
sion with the clinical picture of the disease. If one 
remembers that, only a short while before, ification 
of the right lower quadrant had been a little under- 
stood and frequently fatal disease, the brilliant results 
obtained by these men must seem remarkable. How 
little has been added to their concepts becomes apparent 
on reviewing their articles and painfully so when the 
results of modern therapy are compared with those 
obtained by these pioneers S ity years ago. 

It was not until 1925 that, through the reports of the 
United States Bureau of Census and of some of the 
larger life insurance companies, physicians became 
aware that the mortality from appendicitis was rising. 
Bower ' found that the death rate per hundred thousand 
of population was 22.3 per cent higher in 1923 than it 
had been ten years before, and he came to the conclu- 
sion that the prehospital management of the patient 
was in a large part responsible for the excessive mor- 
tality. This opinion was supported and confirmed by 
the investigations of many others. Nearly one 
has recognized that the excessively long period of ti 
between the onset of the disease and the operation and 
the unfortunate habit of taking cathartics for abdominal 
actors in increasing the 
mortality from a icitis. Reid? has felt that, in 
addition to + ony actors, mistakes of surgical judgment 
and operative procedure have often been responsible for 

results, an opinion sustained by the improvement 
in mortality at the Cincinnati General Hospital after 
the McBurney incision became routine practice. It is 
our belief that such an unfortunate situation has 
occurred, at least partly, because of the failure of the 
medical profession to recognize its responsibility in the 
matter of educating the public in regard to the dangers 
of and the management of abdominal pain, and also 
from the attitude of some physicians who still insist 
on delaying operation after a diagnosis of acute appen- 
dicitis is made, in the hope that the process will sub- 
side. It was surprising to find that twelve patients in 
our series reported that cathartics had been prescribed 
by the attending physician. 

In some places, notably efforts were 
made to improve the 5 Me and it is not unwise 
now to review the Philadelphia campaign and its results, 
even though they have long since become generally 
known. Stickers describing the course to be followed 
in the event of abdominal pain and placards advising 
the avoidance of cathartics in such a situation were 
publicly pe eet in drug stores and elsewhere. A 

it 


great deal of additional propaganda was used to acquaint 
From the try of the University of Cincinnati 

College of M eS a General H 

set’ Bower, J. o.: Acute Appendicitis, J. A. M. A. 6: 1461 (May 2) 


the public well with 
Sich by the fa 


ration war 1181 
dicitis mortality, some reason for optimism is to be 


population are increasing, the mortality among patient 
treated surgically seems to be decreasing. This is well 
demonstrated by Schullinger’s * cases from the Presby- 
terian Hospital in New York. Walker * hs found 


this decrease in mortality based on noted 
that deaths due to peritonitis wi specific cause 
have shown the same trend. It may bly be true 


that the apparent increase in the deat from appen- 
dicitis is in part attributable to better medical diagnosis 
or to more careful statistical work. 
We have been greatly concerned about the 
in 


occurring 

this chy f la he 
in this city was of any large city in t 
United States. Since then an intensive educational 
campaign has been carried on, both in the medical 
profession and among the 
tion of the Academy of Medicine of Cincinnati and 
the Public Health Federation. This undertaking has 
resulted in the pr rate from 
a yearly average of 17.3 per hundred thousand of popu- 
lation during the three year period 1929-1931" to 11.3 
in 1937, and it will be interesting to compare the sta- 
tistics of the present series with those of the previous 
nineteen years, which were reviewed in the paper by 
Reid and his associates. 


ANALYSIS OF CASES 
The variety and number of terms used in the classifi- 
cation of appendicitis, especially when the inflamma- 
tion has extended beyond the appendix itself, has been 
= confusing and, we believe, somewhat inaccurate. 
use of such nomenclature as spreading peritonitis, 
diffusing peritonitis, generalized peritonitis and local 
peritonitis seems unjustified, if we consider that it is 
difficult to be certain of the extent of the peritonitis 
except by exploration at operation, a procedure which 
is not justified in such a situation. Therefore, in con- 
sideration of those cases in which the process has 
extended outside the appendix, we shall employ the 
terms abscess and peritonitis. A few cases of early 
rupture in which peritonitis had not developed are 
included under the term acute unruptured. 
Classification —We have carefully reviewed the case 
records of 1,153 patients treated at the Cincinnati Gen- 
eral Hospital during the years 1934 to 1938 inclusive 
(table 1). Of these patients 921 had acute and 232 
chronic or interval appendicitis. Of the 338 with acute 
involvement in which the process had extended beyond 
the confines of the appendix, 209 had peritonitis and 129 


Bower, The Mortality 
90; 1765 ae 19) 193, of Acute Appendicitis, J. A. M. A. A. 
Ack, Sore, Acute Appendicitis and Associated Lesions, 
Am. J. Surg. 25: 228 (Aug.) Mortality in Appendicitis, 
M. R.; Poer, D. H., and 


Merrell, Paul: A Statistical 


6. 
of 2,921 Cases of Feb. 
7. During 19 


thie peried the crude death rate 
included nonresidents, was over 


effectiveness of 
in 1930 
cent in 1930 
as compared with 1928 and 1929." ring the same 
ee period the incidence of perforation uareneel 17.04 per 
_ For the present knowledge of appendicitis and the 
important concepts of its surgical treatment physicians act that Wie 
thousand of 
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siderably Tem the par 
rom o nineteen 

when of 865 patients with perforated appendicitis only 
289 had peritonitis while 576 had formed abscesses. In 
other respects the two periods compared very closely in 
regard to classification. Although there has been some 
decrease in the number of acute cases with perforation, 


Taste 1.—Classification 


1984-1988 Inclusive 1915-1933 Inclusive 
Pathologic 
Condition Number Per Cent Number Per Cent 
ice 
(36.7% of all (42.51% of all 
acute cases acute 
Peritonitis.......... 
Chronic and interval.. 22 20.12 $10 
1,158 2.3465 


Taste 2—Average Elapsed Time Between Onset of Acute 
Attack and Admission to Hospital 


tholog'« Time Time 
Condition 
Acute 33.1 4.0 
Acute with perforation 1000 
14.9 12996 


the slight improvement represented by the figure 36.7 
per cent in the period 1934-1938 as compared with 42.51 
per cent for the preceding nineteen years is at first 
glance hardly encouraging. However, it should be 
emphasized that all cases reported in this series and 
the former one involved charity patients who, in gen- 
eral health and education, were far below the average 
of private patients. Their response to a general edu- 
cational program could scarcely be expected to be as 
good as that of private patients. 

Age.—The mean age of all the patients included in 
this series was 25.1 years. Of those with unruptured 
acute appendicitis the mean age was 20.3 years as com- 

with 30.8 years for those in whom perforation 
taken place. 

The total of 423 cases in the second decade of life 
was the greatest number occurring in any age group. 
The greatest number of ruptured cases (ninety-six) 
also occurred in this period. The third decade had the 
second highest incidence (320), and the number of 
cases gradually diminished in the older age group. 

Sex.—In this series there were approximately twice 
as many males as there were females. Of the total 
number of patients 771 (66.9 per cent) were males and 
382 (33.1 per cent) were females, and of the patients 
with perforation 255 (75.4 per cent) were males and 
eighty-three (24.55 per cent) were females. 

Race.—Race distribution in general followed that 
found in the general hospital census. Of the total 
patients 896 (77.71 per cent) were white and 257 
(22.3 per cent) Negro, while among patients with per- 
foration the distribution was 229 (67.75 per cent) 
white and 109 (32.25 per cent) Negro. 

Seasonal Distribution.—The cases studied had a mod- 
erately even distribution among the months, although 
there was a slight rise in the number of admissions 
during the early summer. The 114 patients admitted 
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Delay in Hospitalisation—We were interested in 
comparing the time from the onset of the disease until 
admission to the hospital during this period 
of the ing nineteen years and were gratified to 


abscess formation it was 145.9 
compared with 129.6 hours for the previous 
period, an increase that is not di ing in this par- 
ticular type of case. For those re ery: the 
delay was 64.9 hours as compared with 80.64 hours 
formerly. The time from onset to admission for all 
patients with ruptured appendix, including both those 
with peritonitis and those with abscess formation, was 
100 hours. The yearly variation of the delay period 
was not significant, as it ly decreased in the 
acute unruptured type of involvement from 1934 
through 1937 and then rose y to 45.6 hours in 
1938. 
that the 


921 patients with the acute type 410, or 44.5 per cent, 
gave a history of having taken some cathartic (table 3). 
Our series clearly illustrates the long known fact that in 


appendicitis there is a definite correlation between per- 
foration and cathartics, for only 214, or 36.7 per cent, 


Pathologie Condition Number of Patients Per Cent 
Acute unruptured....... 24 %.7 
Acute with perforation .................... lw 0 
(12 on doctor's 
prescription) 


Drained Not Drained 

Number Per Cent Number Per Cent 

Mortality........ 2 “42 5 
12 92 7 12.73 
Abdominal abecesses................. 2 15 1 1s 
Subphreniec 5 3a 1 18 
Liwer 2 15 0 0.0 


twelve patients reported that they had taken such medi- 
cation on the advice of their doctor. Magnesium sulfate 


62.1 per cent, while 56 per cent gave a typical history. 
tenderness is higher than 


Perhaps our figure f 


or 


in June were the most numerous in any month, while 
the eighty-five admitted in November were the least. 
(table 2). This dangerous period of — had 

Pe decreased from forty-four hours to 33.1 hours for the 

| having unruptured acute appendicitis. In the 
of those with acute unruptured appendicitis gave a 
history of having taken cathartics, while 196, or 58.0 
per cent, of those in whom rupture had occurred 
reported this. One of the most regrettable facts found 
in our study of catharsis in appendicitis was that 

Taste 3.—Catharsis in Acute Cases 
Taste 4.—Mortality and Complications in Peritonitis, 
Drained and Undrained 
and castor oil proved to be the most popular purges, 
some patients having taken both. 

Clinical Data.—The occurrence of clinical signs and 
symptoms in our series did not greatly differ from that 
reported in other series. Abdominal pain occurred 
in 99.5 per cent of our patients, nausea in 83.9 per cent, 
vomiting in 70.8 per cent and rectal tenderness in 


should be expected. This sign, of course, depends on 
the interpretation of the examiner and is subject to 
personal errors. 

Laboratory Data—The mean temperature for all 
patients with acute appendicitis was 100.2 F., while the 
mean white count was 15,196. For those with the 
unruptured acute the mean temperature was 100.0 
F. and the mean white blood count 14,949. This was 
not greatly different from the mean temperature of 
100.6 F. and the mean white count of 15,609 found for 
patients having a perforation of the appendix. 

Anesthesia.—Of the 1,153 patients in the report 1,130 
were operated on. In general it has been our policy to 

anesthesia 
patients with appendici spinal 
anesthesia or local infiltration of procaine hydrochloride 
for cases in which general anesthesia is contraindicated. 
For the 1,130 patients operated on spinal anesthesia was 
used 135 times, or in 11.9 per cent of the operations, 
while local was used twenty-two times, or in 1.9 per 
cent. In all other cases general anesthesia was given. 
Occasionally during the past three years we have used 
cyclopropane. 


Incision —There is no doubt that the policy of oper- 
ating through a McBurney incision whenever appen- 
reduce the mortality from this disease at the Cincinnati 
General Hospital. In this series, 1,097 patients were 
operated on through McBurney incisions and twenty- 
two through right rectus incisions. When a right rectus 
incision was made, the choice of incision was generally 
due to an error in diagnosis. Of the remaining patients 
two were operated on through inguinal incisions, two 
through the flank and two through a midline incision. 


an acutely inflamed appendix was found in a hernia 
sac. Five appendical were drained through 
the rectum. 


Operators.—The number of surgeons operating on 
the patients reported in this series was relatively large, 
nineteen having on ten or more. 

Position of the Appendix.—In 131 (11.6 per cent) 
of the cases in which operation was performed, the 
appendix was partially or completely retroperitoneal, 
while —— (5.8 _Per cent) it was partially or 

y 

Conservative Treatment.—It is impossible to read 
recent articles on the subject of appendicitis without 
being with the great enthusiasm which has 
been aroused by the results of the conservative treat- 
ment in certain cases of acute appendicitis with per- 
foration. In spite of this, however, we have not 
generally adopted this idea, and our small series of 
conservatively treated patients can in no sense be 
regarded as a true indication of the value of conservative 
therapy. — patients with appendical abscess 
formation, we have used conservative therapy only with 
those considered too sick for operation, such a course 
often being determined on after finding abdominal dis- 
tention in severe cases of peritonitis. Whether or not 
this policy is wise can be determined only by comparing 
our wn with those of clinics where conservative 
treatment is resorted to more frequently. In this series 
there were twenty-three patients who were not operated 
on, but for only sixteen of these was conservative 
therapy adopted by choice. Five of the remaining seven 
refused operation, while failure to operate on two was 
due to a mistake in diagnosis. There were two addi- 
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tional patients treated conservatively at the beginning 
who eventually had to be operated on. This raised 
the total of conservatively treated patients to eighteen, 
and of this number nine appendical abscess forma- 
tion and the other nine peritonitis. Seven of these 
eighteen patients died, the mortality in this group there- 
fore being 38.8 per cent. 
Drainage.—In our efforts to reduce the number of 
deaths from red appendicitis with se 
we have among other measures the practice 
abdominal cavity in certain selected cases, and in gen- 
eral our results from this procedure have given con- 
siderable satisfaction. The indications we think 
constitute Sh. sound reason for failure to drain the 
abdomen when peritonitis is present will be discussed 
later. Of fifty-five patients with peritonitis whose 


Taste 5.—Postoperative Complications 


Unrup- Peri- and 

tured seess Interval Total 

Complications Cases) Cases) Cases) Cases) Cases) 
Wound in (clean cners)......... 31 0 0 4 a» 
4 infection of wound....... 0 0 1 0 i 
Hematoma of wound.................. 4 0 0 1 3 
intraperitoneal abscess 7 a 0 
0 2 1 0 3 
0 1 0 0 1 
of the and cecum... 0 1 0 1 
3 2 0 2 7 
2 1 1 0 4 
0 2 2 0 
5 3 2 2 
Pulmonary infaret.................... 0 0 1 0 1 
0 1 0 0 1 
Arterial thromboses................... 0 1 0 0 1 
3 1 2 0 6 
0 1 0 0 1 
ntra-abdominal hemorrhage......... 0 0 1 0 1 
0 1 3 0 4 
Perforation of the bladder............ 0 0 1 0 1 
uingew$edeescedesseesetecseeeee 1 1 1 0 3 
0 2 1 0 3 
Abscess of the thigh... ................ 1 1 0 2 
2 0 1 0 3 


abdominal cavity was closed without drainage, five died, 
a mortality of 9.1 per cent, while of 130 such patients 
in whom drains were inserted twenty-one died, a mor- 
tality of 16.2 per cent (table 4). But in the matter of 
complicating pelvic abscesses, the results were not so 
encouraging, as seven, or 12.73 per cent, of those with- 
out drainage, as compared with twelve, or 9.2 per cent, 
of those with drainage had this complication. We may 
summarize the results of nondrainage of the peritoneal 
cavity in peritonitis by saying that, although our series 
is too small to permit dogmatic statements, it has been 
attended by a reduced mortality but increased incidence 
of pelvic abscesses. 


Complications —The list of complications encoun- 
tered in this series is too long for detailed discussion 
and is readily available in table 5. We were surprised 
to find that of 583 patients with acute unruptured 
appendicitis thirty-one had wound infections, while of 
232 with chronic or interval appendicitis four contracted 
infections in their wounds. 

Period of Hospitalization. — Patients with acute 
unruptured a 


ppendicitis were in the hospital for a 
mean length of time of 9.6 days. The length of time 
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spent in the hospital by patients with peritonitis and 
by those with abscess formation was not greatly differ- 
ent, as the mean time was 20.2 days for the former 
group and 22.2 days for the latter. Although we did 
not compute the length of this period for those with 
chronic or interval appendicitis, such patients are 
discharged from the hospital on the sixth or sev 
day after operation. The mean length of the period 
of hospitalization for the entire series was 12.9 days. 
Mortality —There were fifty-six fatal cases in our 
series, a mortality rate of 4.86 per cent (table 6). Death 
and mortality were divided among the various groups 
as follows: Of the patients with acute unruptured 
appendicitis six died (mortality 1.03 per cent), in the 
peritonitis group there were thirty-six deaths (mor- 
tality 17.22 per cent), in the appendical abscess group 
thirteen deaths (mortality 10.08 per cent), and among 
those with chronic or interval appendicitis there was 
one fatality (mortality 0.43 per cent). It is impossible 
to > as more than approximately compare the mortality 
in this series with that of the series covering the pre- 
vious nineteen year period, except on the basis of total 
mortality. The reason for this is that in the former 
al the mortality according to case groups was com- 
on the basis of operations. However, all 
se ty of the 2,921 patients were operated on. At 
the present time we do not feel justified in repeating 
this especially in view of the tendency not to operate 
on patients with perforated appendicitis. As —s of 
those not operated on during the previous 
moribund and eventually died, any comparison of the 
mortality in the various types of cases will tend to 
magnify the improvement which occurred during the 
past five years. In total mortality the decline of the 
death rate from 6.4 per cent in the period 1915 to 1933 
inclusive to 4.86 per cent 
a substantial improvement. The death rate in _peri- 
tonitis decreased from 33.9 to 17.22 per cent, but in 
the appendical abscess group there was only a slight 
improvement. In commenting on the increase from 
0.86 to 1.03 per cent in the mortality of acute unrup- 
tured appendicitis, it is fair to point out that in most 
cases death was due to causes the abdomen. 


Taste 6.—Mortality 


Mortality 
Number of Number of Mortality, % 1915-1905 


Pathologie Condition Cases Deaths % (Operative) 
Acute unruptured......... 6 16 0.6 
Chronie and interval...... 232 1 043 0.18 

(operative and 
nonoperative cases) 


The lowest yearly mortality was 3.1 per cent in 1936, 
while the highest was 6.2 per cent in 1938. 

We have computed the mortality and pathologic 
changes in acute appendicitis relative to the duration 
of the disease at the time of admission to the hospital, 
and our data have been in accord with the well known 
fact that delay increases both deaths and perforations. 
The highest mortality (14.7 per cent) was among 
patients admitted more than six and one-half days 
after the beginning of symptoms and the next highest 
(10.9 per cent) in the group admitted from seventy- 
two to ninety-six hours after the onset. The lowest 
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Died on the operating table 
Questionable; possible toxemia from r. 1. q. abecess 


paralytic ileus is the cause of death in acute 
appendicitis. Of the ix ‘fatalities. twenty-seven 
occurred as a result of diffuse peritonitis. The causes 
of death in the remaining cases form a long and varied 
list that is well illustrated in table 7. However, in 
commenting on the six deaths occurring in the group 
with acute unruptured appendicitis we would point out 
that four of the patients had pulmonary complications, 


including pneumonia, and pul- 
monary embolism, while a fifth died of uremia. 


COMMENT 
In general there has been an improvement in the 
previous nineteen, and we believe that our total results 
compare favorably with those of other similar wholly 
charity institutions. Sperling and M * reported a 
total mortality of 5.6 per cent (1932 to 1935), Kelly 
and Watkins * 5.4 per cent (1931 to 1936) and Lehman 
and Parker '* 3.27 per cent (1933 to 1937). There can 
improvement in the mortality from appendical abscess 
is a rather poor commentary on the treatment of these 
&. Sperling, Louis, and Myrick, J. C.: Acute Appendicitis, Surgery 
4: 255 (Feb) 1937. 
9. Kelly, F. K., and Watkins, R. M.: Appendicitis in Adults, J. A. 
M.A. 1785 (May 6) 1959. 
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mortality (3.8 per cent) was in the Og di to 
the hospital during the first forty-eight rs. The 
incidence of acute cases with perforation increased 
gradually from 21.8 per cent during the first forty- 
eight hours to 78.7 per cent after six and one-half days. 
Causes of Death.—-This series substantiates the well 
known fact that diffuse peritonitis associated with 
Taste 7.—Causes of Death 
Pathologic 
Condition Deaths Cause of Death 
Interval 1 Generalized peritonitic 
Acute 1 Generalized peritoniti« 
unruptured 1 (Generalized peritonitie and lobular pneumonia 
1 Leber poeumonia and lobular pneumonia 
1 Uvremia 
1 Pulmonary hemorrhage 
1 Pulmonary embotiem 
6 
Abscess Loebolar poeumonia 
2 Leber poeumonia 
1 Generalized peritoniti« 
1 Pylephiebiti« 
1 Heart failure 
1 Retroperitoneal! abecess and toxemia 
1 Septicemia and lobular pneumonia 
1 Liver abecese and lobular pneumonia 
1 Generalized peritonitis and septicemia 
1 Cause of death unknown 
Peritonitit © Generalized peritoniti« 
Loebular poeumonia 
2 Generalized peritonitie and lobular pneumonia 
2 Liver abscess 
1 Generalized peritoniti« and pericarditis 
1 Generalized peritonitie and liver abscess 
1 Subphrenic ahecess and possible rupture into chest 
1 Pulmonary emboliem 
1 Hemorrhage from wound 
1 Tranefusion reaction 
1 
1 Leber preumontia 
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cases. Ransom,"' in a review of the recent literature, 
has cited the f mortality rates in this particular 
group of patients: 436 cent, Haggard 5 
per cent, Keyes 7.3 McClure and Alte- 
meier 4.2 per cent. centile coun Gan 
lower than the 10.08 per cent in our series. How- 
ever, the general condition of the private patient and 


for ea deal of the difference in the Figures 


trend toward greater conservatism in the treatment of 
appendical abscesses, both in this country and abroad, 
and the effect has been a lowering of mortality and the 
stimulation of great enthusiasm on the part of the advo- 
cates of this form of treatment. In the series of 
and Parker the mortality in the treated conserva- 
tively was only 1.5 per cent, while of the patients 
operated on by choice 6.2 per cent died. During 1936 
and 1937 these authors started conservative therapy on 
83.3 per cent of the patients with abscess formation 
and 65 per cent never had to be operated on. 

We believe that it is often good judgment in 
before deciding what to do, and our tendency has been 
toward more conservatism in the treatment of patients 
with this complication. In , our policy has been 
to wait for the most fa time before operating on 
However, almost all of those with 


append 
operated on before being discharged from the 

a fact which indicates that we have not yet become as 
cnidarvidion as most others who advocate this course. 
(It is not advisable to remove the appendix when 
operating on a patient with an abscess unless this can 
be accomplished without disturbing the walling off 
process, and when pus is encountered it is wise simply 
to drain and leave the appendix until it can be removed 
at a later date.) When the appendix has not been 
removed the patient is always advised to return six 
months later for an appendectomy. In commenting on 
our treatment of appendical abscess and the results we 
have obtained, it is believed that greater conservatism 
may have yielded better results. 

As contrasted with the mortality of the abscess 
group, our series mortality of 17.22 per cent in cases 
of peritonitis has been gratifying, particularly in view 
of the fact that during the preceding nineteen years 
the operative mortality alone was 33.9 per cent in this 
group. Although because of differences in classifica- 
tion it is difficult to make accurate comparisons, the 
peritonitis mortality in this series compares very favor- 
ably with that of other hospitals. 

In hls tone of we hbo 
to remove the appendix through a small McBurney 
incision and to drain or not, depending on the amount 
of contact necrosis and actual fecal contamination of 
the peritoneal cavity. While one cannot say dog- 
matically that the improvement was due solely to the 
McBurney incision, the mortality in icitis at the 


Cincinnati General Hospital 9.5 to 5.4 
per cent after this type of incision routine prac- 
tice. Few patients with peritonitis are treated conserva- 
tively, this course usually being reserved for those who 
are moribund or very poor operative risks. 


ony & 


Ransom, H. K.: Delayed in Gane 
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Yates '* and others have shown that drain- 
age of the peritoneal cy is physically physiolog- 
ically impossible and, in addition, not entirely without 
danger. However, it is still difficult “for many to 

decide whether the abdomen should be drained or 
> ane fi in peritonitis of appendical origin. While we do 
not agree with Buchbinder’s ** statement that patients 
with diffuse peritonitis should never have drainage, we 
do believe that unless extensive necrosis or actual fecal 
contamination of the peritoneal cavity is present it is 
better to close the peritoneum and drain the wound 
down to it. The wisdom of such a course is attested 
by the low mortality in cases in which we have closed 

the abdomen without drainage. 

peritonitis having its origin in the appendix are treated 
with continuous gastric expression, Fowler's position, 
intravenous dextrose solution and saline h - 
= until peristalsis returns and the patient ts able 
to an adequate amount of fluids by mouth. Another 
therapeutic measure that may have done much to lower 
the mortality in this group is the practice of giving 
repeated small blood transfusions. 

Since the development of the Miller-Abbott tube for 
use in the treatment of intestinal obstruction, we have 
attempted on a few occasions to employ it in the 


treatment of paralytic ileus associated with peritonitis. 
However, we have ¢ great difficulty in get- 


attributable to the absence of peristalsis in such cases. 


SUM MARY 
1. In a series of 1,153 cases of icitis treated 
at the Cincinnati General Hospital, 921 were acute and 
was ruptured in or yer 
improvement being shown over the preceding nineteen 


years. 

2. The average elapsed time between the onset of 
symptoms and admission to the hospital was 33.1 hours 
in acute unruptured appendicitis as compared with 
forty-four hours during the previous nineteen years. 
In cases in which the appendix had ruptured, the length 
of this period was 100 hours. 

3. Of the patients with acute appendicitis 410 (44.5 
per cent) gave a history of having taken a cathartic. 
On further analysis it was found that 58.0 per cent of 
the patients with perforation and 36.7 per cent of those 
without perforation were guilty of this. 

4. The total mortality rate of 4.86 per cent was 
divided as follows: 1.03 per cent in acute unruptured 
appendicitis, 17.22 per cent in peritonitis, 10.08 per 
cent in appendical abscess and 0.43 per cent in chronic 
and interval appendicitis. 

5. In this series we have found a gratifying decrease 
in the total mortality and in the mortality in peritonitis 
as compared with of the previous nineteen years, 
but the very slight improvement in the abscess group 

is discouraging. 

6. Greater conservatism in treating patients with 
appendical abscess might have resulted in a decrease 
in the mortality of this group. 

7. In treating peritonitis of appendical origin we con- 
McBurney incision and to drain or not, depending on 
the amount of necrosis and fecal contamination. 


itone 
13. Buchbinder, J. R.: Sursteal Limitation im Treatment of Acute 
Suppurative Appendicitis, Surg., Gynec. & Obst. “38: 485 (Sept.) 1934. 
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CIRCULATORY FAILURE OF CAPILLARY 
ORIGIN 


VIRGIL H. MOON, M.D. 
PHILADELPHIA 


Circulatory disturbances may arise from defective 
action of the mechanism itself, from the agen- 
cies which in the heart's action and from abnor- 
mal vasomotor reactions. It is obvious that loss of 
blood or fluid, directly or indirectly, may disturb the 
circulation. These causes for circulatory deficiency are 
discussed adequately in medical literature. But circu- 
latory disturbance originating in the visceral capillary 
stream bed has not received the attention it merits. 


CAPILLARY DISORDER 


Increased knowledge concerning the capillaries and 
their reactions has made possible 7S several 
tory oy t shown 

wis*) that capillaries possess 
tonus and contractility independent of the adjacent 
arteries and veins. Capillary endothelium is delicately 
— to physiologic conditions such as oxygen ten- 
sion and products of metabolic activity. Likewise it 
is exceedingly susceptible to the action of a wide wv 
of noxae, including chemicals, poisonous drugs, anes- 
thetics, venoms, bacterial toxins, products paw 
cleavage and the like. Under the influence of any nox- 
ious agent the endothelium loses its normal tonus and 
hecomes abnormally permeable to blood plasma. Any 
agent or condition injurious to capillary endothelium 
increases its permeability. Landis * obstructed an artery 
by pressure for three minutes. The lack of oxygen 
thus produced caused a fourfold increase in the per- 
meability of the capillaries in the field supplied by the 
artery. Various chemical agents injected into the 
caused a sevenfold increase in endothelial permeability. 

The pathologic effects of injury to capillary endothe- 
lium may be shown diagrammatically as in figure 1. 

When the endothelium is injured by any agent or 
condition, it allows plasma to escape into ~ tissue 
spaces, thus producing edema and oftentimes serous 


effusions. The corpuscles become closely packed in the 
dilated illaries and venules, and circulatory stasis 
results 


Stasis of the circulation is the surest sign 
of increased endothelial permeability (Landis). Corre- 
spondingly there occurs an increase in the number of 
corpuscles per unit volume of blood. If the area of 
capillary atony is local, the hemoconcentration may be 
limited to that field. If capillary atony has occurred 
in extensive visceral areas, the corpuscular content of 
the systemic circulation is increased in a degree pro- 
portional to the total loss of plasma from the blood. 

Widespread loss of capillary tonus causes a circula- 
tory deficiency clinically resembling that produced 
massive hemorrhage. The two conditions may be di 
ferentiated by the hemoconcentration which accompanies 
the one and the hemodilution which follows any con- 
siderable loss of blood by hemorrhage (Moon *). 

As a result of ca “capillary atony there is a decrease in 
both the actual the effective blood volume. The 


From Jefferson Medical College. 
1. Ebbecke Gewebsreizung und Gefissreaktion, Arch. f. 
a. mes Physid. 199: 192, 1923. 
August: and Physiology of the Capillaries, New 
Respones Lam homas: The Blood Vessels of the Human Skin and Their 
ses 
E. 


Pressure Capillary Permeability, 
Physiol Rev. 404 July) 19 “1934. 
Ann. Int. Med. $21 451 1939. 


ical Significance of Hemocon- 
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of plasma into the tissue iti 

ae the actual blood volume and epg hemo- 
concentration. The sequestration of blood by stasi 
dilated capillaries and venules reduces the effective blood 
volume. This reduction tends to lower the 
of the circulation. Physiologically this is compensated 
arterial vasoconstriction and by the discharge of 
from reservoir organs such as the spleen. So long 


as the sation is effective there is no serious 
decline in the blood pressure but the latter is main- 
tained at the expense of the volume flow of 


blood. 
Maximal arterial constriction may reduce the volume 
flow far below an adequate physiologic rag by bq i- 
ously reduce the delivery of oxygen to the ti 
Capillary endothelium is delicately sensitive to 
oxygen (Krogh, Landis). When tissue anoxia devel- 
ops, the capillaries become atonic and abnormally 
meabie This fact supplies the connecting link in the 
vicious circle of shock. Capillary atony and tissue 
anoxia are the major factors in the mechanism of this 


parity arises from a 
described, plus an increased volume capacity caused by 
dilatation of capillaries and venules in extensive areas. 
When compensation is no longer effective, the blood 
pressure declines progressively and the complete syn- 
drome of shock is manifested clinically. That syndrome 
presents a highly characteristic group of clinical fea- 
tures: 

Prostration is evident; the patient is profoundly 

, weak and restless. The pulse is rapid, feeble 
and of small volume. The extremities are cold and the 
body temperature is low. The face is drawn, ashen or 
livid in color, anxious in expression and moist with cold 
sweat. The eyes are sunken and surrounded by bluish 
rings, producing the classic hippocratic facies. Thirst is 
incessant, but attempts to relieve it are ineffective 
because of vomiting. The fluid vomited is often in 
excess of that swallowed, and it contains small brown 
flocculi. Perspiration is profuse, and there may be 
diarrhea. The respirations are shallow and interspersed 
with deep sighs. The blood pressure declines progres- 
sively. Urination is scanty or suppressed. Conscious- 
ness :3 retained until finally there is loss of sensitivity, 
of responsiveness to stimuli and of reflexes. Uncon- 
sciousness or coma precedes death. It should be noted 
that sometimes a marked and rapid increase in tem- 
perature—agonal fever—precedes death. 

The clinical syndrome just described is accompanied 
by an equally characteristic group of departures from 
physiologic constants. These are a reduced total and 
effective blood volume; a reduced minute volume car- 
diac output and volume flow of arterial blood; 
hemoconcentration as shown by counts of red cells, 
hematocrit, specific gravity and hemoglobin content ; 
increased nonprotein nitrogen, dextrose and potassium 
content of the blood; reduced alkali reserve, chloride 
and oxygen content, ‘and delayed coagulability of the 
blood. When this condition is induced experimentally 


type of circulatory deficiency. Either of these factors, 
induced primarily by whatever means, presently causes 
the development of the other. This constitutes a recip- 
rocal relationship which gives the circulatory deficiency 
a self-perpetuating quality. This relationship is illus- 
trated in figure 2. 

Capillary factors are fundamental to this type of 
circulatory failure. Essentially it results from an uncom- 
pensated disparity between the volume of blood and 
the volume capacity of the vascular system. That dis- 
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CIRCULATORY 
> Bown means, an increased flow of lymph from the 
duct is an carly and constant feature. 

The circulatory deficiency yes results from capil- 
lary atony is soumeented of characteristic 
visceral pathologic changes oon*), These are 
capillovenous congestion in the thoracic and abdominal 
viscera, edema of soft tissues such as lungs and muco- 
sae, effusions in serous cavities, and petechial hemor- 
renchymatous organs, in serous and in 
It will be noted that these features 
are directly related to capillary injury. They are mor- 
phologic evidences of capillary disorder. 

Few conditions of disease have a more characteristic 
clinical picture, more — physiologic disorder and 
more significant visceral changes than those ed. 
They are the clinical and pathologic features which are 
distinctive of circulatory failure of capillary origin. 
They establish it definitely as a clinical entity. That 
syndrome may arise from a wide variety of causes, as 
will be shown presently, but its mechanism is probably 
the same in all instances. Most ee roy nt in that 
mechanism are the reciprocal effects of the two major 
factors, capillary atony and anoxia. 

TRAUMATIC SHOCK 

The syndrome described may follow extensive sur- 
gical procedures or severe physical trauma. When it 
arises from such causes it has been called surgical, 
traumatic or wound shock. Its occurrence and man- 
agement became a major for military surgeons 
during the World War. British Medical Research 
Committee organized an intensive attack on the problem 
of shock, using cases of severe wounds as clinical mate- 
rial. Eminent surgeons and physiologists of Great 
Britain, France and the United States cooperated in the 
endeavor. Because of the number and qualifications of 
the investigators and the almost unlimited opportunity 
for observations on wounded men, this investigation is 
of outstanding significance. 

The reports, summarized by Cannon,’ indicated that 
the absorption of “toxic” substances from areas of 
extensive injury was the major factor causing wound 
shock. Radical surgical procedures, such as débride- 
ment of wounds and the amputation of mangled limbs, 


Fig. 1.—Pathologic effects of endothelial damage. 


prevented the development of shock or caused early 
manifestations of it to disappear. 

The explanation that traumatic shock results from the 
absorption of substances from damaged tissues was cor- 
roborated by subsequent investigations on the physiol- 

and the reactions of the capillaries. Any type of 
injury to living cells causes the release of cytoplasmic 
substances which produce capillary reactions indistin- 
ishable from those produced by histamine (Ebbecke, 
Eewis). Mild mechanical trauma to the skin causes 
the release of cytoplasmic substance. This produces 
increased capillary permeability locally, followed by the 


6. Moon, V. H.;:_ Shock and Related Capillary Phenomena, New York, 
Oxford University Press, 1938, 

. Cannon, W. B.: Traumatic Shock, New York, D. Appleton & 
Company, 1923. 
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Exactly the same effects result 
from pricking a minute amount of histamine into the 


Ebbecke * made the pertinent observation that any 
agent which will produce a wheal, when applied locally 
to the skin, will produce the syndrome of shock if 
its effects are induced systemically. As examples, he 
showed that histamine, bacterial toxins, various poisons, 
“lymphagogues,” peptone, proteins to which an indi- 


For factors accessory to this mechaniom 
see 


vidual is sensitive, and other agents will produce a 
wheal if applied locally. The same substances pro- 
duced shock when injected intravenously. Likewise 
bee-sting venom, snake venom, bile, cholic salts, eme- 
tine, allyl formate and various other agents will produce 
wheals when applied locally and will cause shock when 
given intravenously. It appears that the effects of such 
agents are due to their action on capillary endothelium 
and that the difference between the local and the sys- 
temic effects is quantitative rather than qualitative. 
Ebbecke holds that wheals are analogous to shock in 
that the two result from the same condition—dilata- 
tion of capillaries and increased permeability of the 
endothelium 


It has been known for many years that aqueous 
extracts of normal tissues will immediate 
changes in arterial pressure if injected into the blood 
stream. Small doses of some of these will cause the 
pressure to rise while doses produce an effect 
like that of histamine. is effect is illustrated in 
figures 3 and 4. 

It was once thought that the histamine present in 
normal tissues might be responsible for the decline in 
blood pressure caused by absorption from areas of 
trauma or by the injection of tissue extracts. That 
idea was not supported by Dale’ and his associates. 

stated that the circulatory effect of histamine is 
like that of tissue extracts, bacterial toxins, peptone and 
other products of protein cleavage. But the amount 
of histamine Mg meres in normal tissues is too minute 
to produce the depressor effects noted. 

Dale, Lewis and Krogh endorse the interpretation 
that shock resulting from extensive trauma or burns is 
caused by the absorption of substances released from 
injured tissues and by the effects of these on the visceral 
capillary stream bed. Cytoplasmic substance is not 
toxic in the sense commonly implied by that term. This 
fact modifies the original concept of traumatic toxemia 

—a modification which can be expressed distinctly by 
the clumsy phrase “traumatic a-toxic toxemia.” A more 
exact designation would be “traumatic anoxia.” For the 


8. Ebbecke, Capillarerweiterung und Schock, Klin. Webhnschr. 
and 1006 a 16) 1923. 
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Hemoconcentration 
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sake of accurate thinking, either the term traumatic 
toxemia should be avoided or, if used, the absence of 
any truly toxic factor should be understood. 


A COMBINATION OF FACTORS 

It was emphasized that shock occurring under con- 
ditions of warfare often results from a = conitenion of 
factors rather than from a single one. These factors 


Nerme/ 
20ce. 
2.42 BM. 


neutralized, fat-free, queens of 


included absorption from injured areas, delay in opera- 
tive treatment, anesthesia, , infection, expo- 
sure, exhaustion, cald and emoti reactions. 
unaccompanied by significant hemorrhage was charac- 
terized by hemoconcentration, the degree of which was 
= to the degree of shock. When much blood 
been lost by hemorrhage, hemodilution was noted. 
cases responded well to transfusions or to the 
intravenous injections of saline solutions. Cases of 
severe shock from trauma were unresponsive to any 
form of treatment. 

It should be emphasized that shock following acci- 
dental injuries is likewise the result of a combination 
of factors. Also the circulatory failure which arises 
after extensive surgical procedures combines the effects 
of the disease which necessitated the operation, the 
anesthetic, the trauma to various tissues, and such hem- 
orrhage and loss of fluid as resulted from the operation 
itself. Although the surgeon may assume, in a given 
it usually is not possible to secure definite evidence 
supporting the assumption or evaluating accurately the 

of the other factors. 

Most of the methods used for producing shock exper- 
imentally likewise entailed combinations of confusing 
factors which rendered the results questionable. Highly 
important among these is anesthesia. Frequently a 
wounded soldier whose condition was not critical devel- 
oped severe shock immediately when anesthetized for 
Dale and Laidlaw found that the injection 

histamine in doses of 1 or 2 mg. per kilogram caused 
fatal shock in cats anesthetized with ether. Unanesthe- 
tized cats often will survive ten times that dosage. The 
barbiturates, in the dosage used in animals for experi- 
mental purposes, mee cause low blood pressure 
sometimes ending fatally. Gruber and Baskett * 
reported that moderate doses of barbital compounds, 
from 0.05 to 0.5 Gm. per kilogram, caused a fall in blood 


H., and Laidlaw, P. P.: Histamine Shock, J. Physiol. 

59: 355 1919. 
11, Gruber, + Phenobartital 
Luminal) and Sediam Phenobarbital (Luminal-Sedium) upon Blood 
Respiration, J. Pharmacol. & Exper. Therap. 2%: 234 


Aram 6, 1940 


€ the experience of ot t re- 

barbital anesthesia independent of experimentation. 
tissues is another complica factor of importance. 
cause a decline in blood 

pressure an other signs shucks known by every 
in many of the experiments reported, the hemo- 
dilution which occurred before death, the extensive 
found in the traumatized areas and the 


was the coma factor in those experiments. 
However t s provided no means for eval- 


iments so arranged have little value in determining the 
relative importance of absorption, anesthesia and hem- 
orrhage because 


“xperiments of short duration are not suitable for 
evaluating the effects of absorption in causing circula- 
tory disturbances. Secondary shock resulting from 
extensive damage to soft tissues, as seen in wounded 
soldiers, did not immediately but developed 
from four to twenty- hours later. Shock resulting 
from the absorption of tissue substance implanted in 
the peritoneal cavity results fatally in from ten niet ape 


six In more than sixty experiments of —— 
the shortest interval between the ao oe of 
tissue and the fatal outcome was ten and one-half 
hours (Moon). 


Fig. 4.—Effects of injecting a neutralized, fat-free, aqueous extract of 

mucosa. Note the sharp reduction of splenic volume. Appar- 

When experiments on shock produced by trauma ter- 

minate in less than four hours, it is improbable that 
absorption of substances derived from damaged tissue 
is a significant factor. In such cases the circulatory 
deficiency arises chiefly from the effects of anesthesia 
plus the loss of blood and fluid into the traumatized 


all 7 the authors’ contention that hemorrhage 
bined in the same experiment. <A _ single formula 
containing three indeterminate variables is an absurdity, 
and proposed evaluations which disregard those varia- 

tract of pleen Volume 

Bowel 

Blood Pressure 

Time /Osecs. 
areas, and perhaps other ; 
A method commonly used in studies on shock is to 
narcotize an animal deeply with barbital or a similar 
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Fig. 5. The vicious circle and accessory factors. For full explanation sce the accompanying teat. 


drug. <An arterial cannula is inserted, and the blood 
pressure and pulse rate are recorded kymographically 
through a manometer. Variations in these have been 
used as the sole criterion of shock in most of the experi- 
mental work reported. Shock is then induced by exten- 

sive trauma to the muscles, by manipulation 
of the intestines or by some other form of tiseue abuse. 


terion. It often results from other conditions and it 
does not occur early in shock but appears only after 
both blood volume and volume flow have been reduced. 

The deep narcosis used often causes low blood pres- 
sure and other shocklike manifestations. 

Variable amounts of blood and fluid are lost incident 
to the trauma. In some y the workers showed 
convincing evidence that they were dealing almost 
entirely with hemorrhage. 

Under such conditions of experimentation the 
recorded phenomena may be due to the narcotic, to 
Sener to the associated or in part to 

This tion of indeterminate factors has 
contributed to undependable conclusions and to con- 


THE MECHANISM OF CIRCULATORY FAILURE 
OF CAPILLARY 


vascular system. That disparity results from t Bet ws 

rocal effects of two major factors: capillary atony and 

tissue anoxia. Several secondary factors are conce 

in the self-perpetuating cycle which develops when either 

capillary atony or tissue anoxia arises from any cause. 
Tkces teetion their origin and their relationship to the 

vicious circle of shock can best be 


diagram- 
matically (fig. 5). 


presented 


It is seen that a wide variety of clinical and experi- 
see conditions may cause capillary atony and may 


ing rise to circulatory deficiency of tanllacy 
have included under clinical conditions only 


those with which I have had personal experience. These 
presented the — picture of shock or 

regula y found 

condi- 


the postmortem appearances were those 

after death by ‘an. Also under ex 

tions only those agents have been listed which I have 
used experimentally. In each instance these agents pro- 
changes which are characteristic of circulatory failure 
of capillary origin. Undoubtedly many other condi- 
tions, both clinical and experimental, should be added 
to those listed. 

The diagram is largely self e ory, but a few 
comments may clarify certain pomts which otherwise 

ight be obscure. It is known that lesions of the cen- 
tral nervous system, such as hemorrhages, trauma, 
abscesses or ,» may produce shocklike manifes- 
tations. The circulatory disturbance arising from such 
causes is accompanied by hemoconcentration, and the 
postmortem manifestations are of the same pattern as 
has been described. It is apparent that the tonus 
of the capillary stream bed is subject to influences of 
central nervous system origin, but the relationship of 
these to capillary reactions and tonus is obscure. Many 
surgeons have commented on fright, apprehension and 
other emotional reactions as causes contributory to 
shock, but the physiologic mechanism of this effect has 

not been shown. 

"ue stroke is followed by circulatory collapse of the 
type under discussion. Hill"? observed that “at pest 
mortem the organs of a case of heat stroke show 
lary congestion as in wound shock.” Le Count ” 
confirmed these observations. The exact mechanism 
by which heat stroke causes death is not known but 
many believe it to be through effects on the central ner- 
vous system. These factors are illustrated in the 
diagram as producing capillary atony directly, although 

13. Gauss, in Count. Heat 
Chicago, Am. J. M. Se. Case 
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the author recognizes that the effects may be exerted 
indirectly through some other medium. 
The shock type of circulatory failure may originate 
in oy! one of the chief factors in the cycle as diagramed. 
example, a serious loss of blood or of fluid will 
eden the blood volume, hence reducing the volume 
flow and the delivery of oxygen to the tissues, and will 
thereby initiate the action of the vicious circle. It is 
well known that the clinical condition which develops 
s most of the features 


investigators 
Harkins,"’ O'’Shaughnessy,"* Holt, Freeman and 
their associates) have shown experimentally that hem- 
orrhage will circulatory failure of the shock 
type. One of Freeman's experiments is significant in 
connection. An unanesthetized dog was reduced to 
a state of circulatory deficiency by the successive with- 
drawal of quantities wal blood. ‘This blood was 
in an uncoagulated state. When the animal's blood 
pressure had been low for some time, the reinjection 
of the entire volume of blood which had been withdrawn 
did not restore circulatory efficiency. This experiment 
iMustrates the fact that the vicious circle of shock can 
he initiated by direct loss of blood, resulting in an 
irreversible circulatory deficiency. 


“ should be emphasized that operates 
by reducing the oxygen-carrying capacity of the blood. 
This effect results only when the erythrocytes and 


hemoglobin are reduced below 35 per cent of normal. 
This condition can be detected readily by the hemodilu- 
tion which accompanies it. A transfusion of blood will 
before tissue anoxia has developed in a degree sufficient 

to cause capillary atony systemically. 

Hemorrhage and loss of fluid into the traumatized 
tissues may be a factor of great importance after exten- 
sive trauma. Any loss of blood or of fluid is of conse- 
quence when circulatory deficiency threatens. _ Its 
importance will be proportional to the amount of blood 
and/or fluid lost. However it is unsafe to conclude 
that, because hemorrhage and loss of fluid will produce 
shock, all shock results from hemorrhage and loss of 


The operation of the vicious cycle may be initiated by 
agents which reduce the volume flow of blood. Any 
marked reduction of volume flow will reduce corre- 
spondingly the delivery of oxygen to the tissues, thereby 

ucing tissue anoxia and subsequent capillary atony. 

characteristic clinical syndrome of shock is pro- 
duced when, as a result of coronary occlusion not 
immediately fatal, the heart’s action becomes i 
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This duplicates shock from other causes in a 
ticular. The postmortem observations after a 
fatality are the same as in other conditions of circula- 


circle. Cannon and Cattell ** applied adjustable pres- 
sure, by a mechanical device, to the outer surfaces of 
the heart. This limited its diastolic filling and decreased 
the minute volume output. When low arterial 
had been maintained for some time, the obstruction was 
removed, but the circulatory deficiency progressed to 
a fatal termination. Janeway and Jackson,” and 
Erlanger and his associates,”* retarded the systemic 
circulation mechanically by adjustible clamps on the 
vena cava and, in other experiments, on the aorta. After 
varying periods of time the clamps were removed but 
circulatory deficiency, thus initiated, 
fatally. Etesaer reported the same evidences capil- 
lary stasis in these cases as in shock resulting from 
epinephrine or from tissue abuse. 

Swingle and his associates ** ~~ that adrenalec- 
tomy will cause the development of the complete syn- 
drome of shock in dogs, and that injections of adrenal 
cortex extract will prevent shock or will cause it to 
abate in adrenalectomized animals. Later they showed 
that one function of the cortical hormone is to maintain 
the normal tonus of capillary endothelium. Deficiency 
of this function, resulting in — atony, explains 
satisfactorily the development irculatory failure in 
adrenalectomized animals. However, these authors 
refrained from concluding that, since lack of cortical 
hormone will cause shock, such lack is the sole cause 
or even a major cause for shock. 

It has been suggested (Freeman) that hyperactivity 
of the sympatho-adrenal system, excited by pain, irri- 
tation to tissues or emotional reactions, may result in 
maximal arterial constriction. This, if long sustained, 
might reduce the delivery of oxygen sufficiently to cause 
tissue anoxia and thereby to initiate the operation of 
the same vicious circle. This theory received support 
from the fact that epinephrine, given in large doses or 
in smaller amounts by continuous infusion, will uce 
the complete clinical and pathologic picture of shock. 

However, it has not been demonstrated that the 
amount of epinephrine necessary to produce shock could 
be derived from the animal's own adrenal glands. It 
has been shown (Swingle and his associates) that 
adrenalectomized animals, maintained in a normal 
physiologic state by adrenal cortex extract artificially 
supplied, may be thrown into shock readily by the vari- 
ous agents which are used to produce that condition. 
Also it has been shown (Freedlander and Lenhart) 
that shock may be induced in animals which have recov- 
ered from bilateral sympathectomy as easily as in nor- 
mal animals. The influence of the sympatho-adrenal 
system is eliminated in such experiments as described. 
It would appear that hyperactivity of the sympatho- 
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ing from cardiac inefficiency operates in the same 
manner as if it originated otherwise. 

Reduced volume flow produced by retarding the cir- 
culation will also initiate the operation of the vicious 
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adrenal system is not an adequate explanation for shock 
resulting from the usual causes. 

A series of recent experiments (Moon, Kornblum 
and Morgan **) have a direct bearing on shock —s 
from absorption from injured areas, independent of 
sympatho-adrenal activity. It is well known that high 
voltage abdominal roentgen t y may be followed, 
after an interval of several days, by severe circulatory 

. Clinicians and roentgenologists have com- 
age ( Rolleston * for review) that irradiation sick- 
ness closely resembles shock resulting from extensive 
burns, intestinal obstruction, anaphylaxis or trauma. A 
of dogs were subjected to deep abdominal roent- 
gen irradiation. The results confirmed those of others 
(Hall and Whipple **) that manifestations of shock 
develop not immediately but after an interval of several 
days. The circulatory deficiency was accompanied by 
hemoconcentration like that produced in various other 
types of experiments. After death the visceral appear- 
ances were of the same pattern as in shock originating 
otherwise. 

My associates and I have confirmed the observations 
of Hall and Whipple that exposure to x-rays, as 
described, results in delayed necrosis of the intestinal 
mucosa. It appears that the resulting circulatory dis- 
turbances are produced by the absorption of cellular 
substances y the degenerated and necrotic mucosa. 

Experiments of this type eliminate pain and emotional 
reactions, as well as hemorrhage and anesthesia, as 
possible factors. It ‘oads be difficult to explain shock 
resulting from irradiation on the basis of hyperactivity 
of the sympatho-adrenal system. 

Asphyxia, from whatever cause, produces tissue 
anoxia directly. If this is gradual in onset, it results 
in clinical manifestations like those which characterize 
shock arising from various causes. This is seen in 
cases of carbon monoxide or illuminating gas poisoning 
of severe but not immediately fatal. It may 
be duplicated experimentally by causing animals to 
inhale inert gases or by limiting lly the supply 

in a closed cabinet. visible evidences 
t after death by asphyxia are the 
from capillary atony originating 


The instances given illustrate the fact that circulatory 
deficiency of lary origin may arise in any one of 
the secondary ors shown in the diagram. These 
secondary factors directly or indirectly cause the devel- 
opment of tissue anoxia and thereby introduce a self- 


perpetuating quality because of the reciprocal action of 
the two primary factors—capillary atony and _ tissue 
anoxia. 


The Mechanism of Water Balance and of Absorption. 
—Animal bodies are provided with a delicately balanced 
mechanism for regulating the transfer of water between 
the blood and the tissues in either direction, The tissues 
constitute a reservoir from which fluid may be drawn 
into the blood as needed. When much fluid has been 
lost as by vomiting, diarrhea or perspiration, the water 
supply being limited, the tissues become dehydrated but 
the water content of the blood is not notably affected. 
This is true only so long as the mechanism of “water 
balance” is functioning. That mechanism depends on a 
number of factors, including capillary blood pressure, 


25. Moon, V. H.; Kornblum, Karl, and Mor  D. R.: The Nature 
and Pathology of Irradiation Sickness, to —) i 
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colloidal osmotic pressure, electrolytes, molecular and 
ionic concentrations, hormonal substances and perhaps 
other agents. But the action of these forces in preserv- 
ing physiologic relationships between the intravascular 
and extravascular fluids is absolutely conditioned on 
the * presence of a normal semipermeable membrane—the 
between them. Capillary walls so altered 
from their physiologic state that they allow whole 
to leak out into tissue spaces are inca ———— 
creating of maintaining a normal differential 
Sauer the ition of intravascular and extra- 
vascular fluids. entire mechanism of water balance 
is thrown out of gear a serious alteration in the 
—e of the endothelial mem 
The absorption of fluid from the gastrointestinal tract 
or from tissues depends on normal capillary function. 
The thirst which ies shock expresses the call 
of the blood for fluid, = efforts to supply it, either 
by mouth, by rectum or by h ysis, are ineffec- 
tive if the circulatory deficiency has progressed to an 
advanced stage. Fluid given by mouth is soon vomited 
or is not absorbed ; likewise that given by rectum or by 
injection. Underhill * and others have shown that 
animals about to die of shock resulting from burns of 
the skin may be injected with lethal 
doses of strychnine without effect. Normal controls, 
similarly injected, died from the effects of strychnine 
before the burned animals died of shock. Such observa- 
tions and experiments indicate that the mechanism both 
of water balance and of absorption is seriously deranged 
when capillary atony has he = extensively or when 
the circulatory deficiency of shock has reached an 
irreversible stage. 


SUMMARY 

Circulatory failure of capillary origin produces a 
clinical syndrome which is highly characteristic. This 
is accompanied by an equally racteristic of 
abnormal physiologic and biochemical ‘Thess 
constitute the clinical syndrome of shock. 

The gross and mi seen post mortem 
are equally significant. consist of evidences of 
capillary damage, such as dilatation, stasis, petechial 
hemo . edema and effusions, present in extensive 
visceral areas. These features are etiologically related 
to the mechanism by which circulatory deficiency of 
origin develops. 

Hemoconcentration is a highly valuable clinical sign 
indicating the early stages of this condition. It occurs 
before other signs of circulatory deficiency are manifest. 

The mechanism of this type of circulatory failure 
includes the reciprocal effects of two major factors— 
capil atony and tissue anoxia. Either of these fac- 
tors will presently cause the development of the other. 
This reciprocal action gives the circulatory deficiency a 
self-perpetuating quality which tends toward an irre- 
vers! ition. 

Few conditions of disease present a more character- 
istic group of clinical features, physiologic abnormalities 
and morphologic visceral changes. This syndrome, if 
caused by a single etiologic agent, would constitute an 
entity among diseases. But the origin of this syndrome 
is highly diversified. 

It may originate from the numerous and varied 
agents and conditions which may injure directly the 
capillary endothelium, from loss of blood and/or fluid 
sufficient to produce systemic anoxia, from agents or 


9. Underhill, F. P.: Carrington, G. L.; ines, gad Peck, 
G. T.: Concentration Changes in Burns 
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conditions which reduce the volume flow of blood below 
physiologic limits, from asphyxia of external or internal 
origin or from various tions of the conditions 
mentioned. 

Efforts to combat this type of circulatory deficiency 
will be directed toward the recognition and removal 
of the cause and toward interrupting the operation of 
the vicious circle. If the former cannot be accomplished, 
the latter will be ineffective. 

Until some agent is found which will prevent or 
relieve capillary atony, efforts to interrupt the cycle 
should be directed toward the restoration of blood 
volume and toward relieving the anoxia. 
to progress toward irreversibility requires early recog- 
nition and action. Hemoconcentration is recommended 
for recognizing the early stages of circulatory deficiency 
of this type. 


THE DURATION OF REMISSION IN 
PERNICIOUS ANEMIA WITH 
LIVER THERAPY 


THE EFFICACY OF MASSIVE DOSES 
ADMINISTERED AT ONE TIME 


MAURICE B. STRAUSS, M.D. 
AND 
FREDERICK J. POHLE, M.D. 


Dosage of liver extracts used in the treatment of 
anemia has been discussed at length and no 
presents a serious problem. What the time 
interval between injections of liver extract should be 
has scarcely been studied. The present availability of 
highly concentrated liver extracts for general use in the 
treatment of pernicious anemia makes this problem 
one of considerable practical importance. One can 
easily inject at one time as many U. S. P. units of liver 
extract as have been found necessary for maintenance 
over a period of from six to twelve months when given 
in divided doses at frequent intervals. Such a pro- 
cedure, although it may produce temporary local dis- 
a would be convenient for the patient and would 
time. A study of four patients by 
Miller * in 1936 suggested the feasibility of such a 
method of treatment, and observations _ L several 
members of this medical unit during the seven 
years have suggested that this type of therapy might 
usefu 
Convenient though such a procedure might be, it 
must be remembered that it does not seem physio- 
logically ideal. One would hardly endeavor to prevent 
scurvy or rickets by the monthly administration of a 
gallon of orange juice or a pint of cod liver oil. Since 
pernicious anemia is a form of starvation (that is, 
starvation as far as the specific antianemic material is 
concerned) the daily administration of the missing 
material would more closely simulate physiologic condi- 
tions. Certainly normal human beings manufacture 
their own “liver extract” daily, and with oral liver or 
stomach therapy the daily method of treatment is cus- 
tomary. Parenteral liver therapy has many advantages 
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over oral treatment and is today the method of choice. 
Patients who receive injections always desire to make 
the intervals between treatments as long as possible. 

The following observations were made in an endeavor 
to determine the capacity of the patient with pernicious 
anemia to store injected liver extract in excess of the 
immediate requirements and to determine whether rapid 
depletion or lack of utilization of such stored material 
might render large injections at long intervals unfeasible. 

OBSERVATIONS 

Fifteen patients with classic addisonian pernicious 
anemia, none of whom had significant spinal cord 
involvement or, at the time, any other symptoms 
attributable to pernicious anemia and who had main- 
tained an erythrocyte level of 4,500,000 cells per cubic 
millimeter or higher for an average period of three 
years, were selected for study. These patients had 
received intramuscularly during this period 10 cc. of a 
liver extract prepared according to the directions of 
Strauss, Taylor and Castle * every four weeks. These 


months, respectively, after liver therapy was stopped. 
These three patients were not studied further but 


From the Thorndike Memorial Laboratory, Second and Fourth ates 
Services (Harvard), Boston City Hospital, and the Department of Medi- 
cine, Harvard Medical Se School. 

1. Miller, F. R.: Effect 
Parenteral 
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3. Straus, M. B.; Taylor, F. H. and Castle B.: Intramus- 
cular Use of Liver Extract, J. A. » 1931. 


small amount of liver extract which they required for 
maintenance and because they did not have serious 
central nervous system iavoivement. Thereafter al 

liver therapy was omitted. 

Three of the fifteen original patients showed no signs 
of anemia until nineteen, twenty-six and twenty-seven 

ulckly 
produced remission. 

The remaining twelve patients developed anemia 
with a red blood cell count on two or more consecutive : 
examinations of 4,000,000 cells per cubic millimeter or 
less within a period of ten months as shown in the 
chart. At the time of relapse each of these twelve 
patients received 160 cc. of the same liver extract intra- 
muscularly during a period of one week. This dose of 

@ @ secone 

The duration of remission in pernicious anemia after treatment is dis- 
continued. Cross hatched bars represent length of time to relapse after 
discontinuance of monthly injections of 10 cc. of liver extract. Solid bars 
represent length of time to relapse after single massive injection of 160 cc. 
S = extract (1 cc. of extract equivalent to approximately 1 U. S. P. 
160 cc. was 30 cc. more than the amount which had 
been given in divided doses over a period of a year, 
during which time these patients’ red blood cells had 
remained at essentially normal levels. The additional 
30 cc. was known to be an amount sufficient to produce 

2. Although the Advisory Committee of the United States Pharma- 
copeia has not assigned a unit value to this material, we judge from our 
ee observations that 1 cc. contains approximately 1 unit. Eli Lilly & Co., 
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a complete return to normal blood levels from the rela- 
tively slight anemia that had developed in the period 
without treatment. 


Relapse again occurred in t twelve patients at 
intervals from two to twelve months, as indi- 
cated in the chart. In , the length of the remis- 
sion appeared to be a m of the individual patient 


patient with treated pernicious anemia 
contained as much “liver extract” as a normal liver, 
whereas the liver of a person dying of untreated per- 
nicious anemia contained no demonstrable amount of 
this material. Thue have appease to be uo 
in 


ion occurred i ly of the 
formation. Patients 3 and 7 


feces of animals * 


previously recei adequate diets are deprived 
jamin, four Baths off the thi thiamin stored in the 


majority of patients, even those with 
icious anemia, cannot be safely treated by injec- 
tions of liver extract at long intervals even if massive 
amounts are given. Since two of the twelve patients 
had already rela in eight weeks, it seems 
that injections Id be given at intervals not longer 
than half this period; that is, four weeks. As a matter 
of clinical judgment, it appears that shorter intervals 
are frequently advantageous so that treatment should 
be given at from one to four week intervals, depending 
on the individual case. This does not imply that patients 
cannot maintain remissions without treatment for longer 
periods of time. Indeed, before liver therajfy was intro- 
duced remissions lasting for two or three years were 
not unknown, although after “spontaneous” remission, 
which occurred in the majority of cases, 24 per cent of 
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patients again relapsed within three months, while 51 
per cent had remissions lasting longer than six months.’ 

A comparison of the length of time before relapse 
occurred in our series with that in Cabot’s’ series of 
“spontaneous” remissions is shown in the table. How- 
ever, it must be remembered that in very few spon- 
taneous remissions did the red cell level reach 5,000,000 
cells per cubic millimeter and relapse usually meant 
counts of 3,000,000 cells per cubic millimeter or less. 
In fact, a patient with icious anemia who main- 
tained a level of 3,500; to 4,000,000 cells per cubic 
millimeter was considered to be getting along very well 
in remission, whereas we have taken this level to indi- 
cate relapse. If one bears these facts in mind, it appears 
that the duration of “liver induced” remission after 
treatment is omitted does not differ strikingly from that 
after “ aneous” remission. 

If the three patients who did not relapse after treat- 
ment was omitted for from one and one half to over 
two years had been kept under routine treatment, one 
might have concluded that it was the treatment which 
was solely responsible for their satisfactory main- 
tenance in remission. 


Percentage of Patients with Pernicious Anemia 
Showing Relapse 


t 
Relapse After Relapse After 
Onnission Massive 


of 
Time Required Cabot's Series, Monthly Mainte- Single 
for Relapse Percentage nance Injections Dormer 
34 months... ............. 
More than 6 monthe..... 
Furthermore, or tear oben 


yaa 1932, at a time when his 
bered 800,000 per cubic millimeter. This had been his 
third relapse supposedly due to previously inadequate 
treatment. Nevertheless, after thie si single injection his 
erythrocyte level rose to 5,000,000 per cubic millimeter 
and remained there without further treatment until 


num- 


three other similar cases. It is to be emphasized that 
the observations recorded in this were made on 
subjects who had rather mild uncomplicated 
nicious anemia and who required relatively little ver 
extract to maintain normal blood levels. Patients with 
spinal cord involvement, chronic infections or nitrogen 
retention and those who for no ascertainable reason 
require much larger amounts of liver —— for main- 
tenance will generally suffer ~~ = much sooner 
after liver therapy is omitted. t declines in 
erythrocyte levels may occur in willie tow 
weeks. 


CONCLUSIONS 

1, Patients with pernicious anemia who require rela- 
tively little liver extract to maintain a normal blood 
level may relapse in as short a time as two months after 
liver therapy is omitted. 


William: Modern Medicine, ed, reedted by 
unk, "Philadelphia, Lea & ‘Febiger, 1922, 


After this massive dose each of these twelve patients 
was observed at intervals of four weeks, but no further 
liver therapy was administered. Each patient had 
5,000,000 erythrocytes or more per cubic millimeter 
within a month after this dose of liver extract. 
7 are worthy of special comment. The former relapsed 
the first time within two months after the maintenance 
liver injections were stopped but did not relapse after 
massive therapy for din months, and the latter had 
a ten months remission after massive therapy compared 
with five months in the first instance. 
COMMENT 
Richter, Ivy and Kim‘ in 1932 demonstrated that 
relapsed in a relatively short period of time after liver 
extract therapy was omitted may be taken to indicate 
either that they failed to store the excess liver extract 
injected or that deplet on 
requirements for bk ber. 
may be exceptions or may represent chance variation. rm 
If the physiology of liver extract is analogous to that dining satistactory erythrocyte levels, cases such 
of thiamin (vitamin B,), both storage and depletion 4, these might lead to extremely erroneous conclusions. 
are involved. It has been shown that the daily excre- An even more extreme case is represented by a patient 
tion of thiamin HEM urine and a with typical pernicious anemia who received 10 cc. of 
increases in direct proportion to the daily mtake to : 
such an extent that at very high levels of intake there 
is al a 
ani 
of th 
liver 1s , cmeny Dy excretion, within a week. 
Whatever the mechanism involved, the observa- 
tions recorded in this communication indicate that the 33. 2 it 1S Of Course rare to encounter tus 
a m a case of such severe anemia, we know of at least 
7. Cabot 
Leukemia, 


2. The majority of pernicious anemia 
cannot be treated by the 
doses of liver ex at intervals of several 


patients with pernicious anemia is from one to four 
weeks. 


4. The difficulties involved in determining the 
potency of liver extracts by their maintenance effects 
are obvious. 


TREATMENT OF 


DILANTIN SODIUM IN THE TREAT- 
MENT OF EPILEPSY 


S. I. FRANKEL, M.D. 
ST. LOUIS 


this ion. Various forms of diet were 
isd st various tinue tet west 
At the time of this writing all of the patients have the 
iet. The duration of their epilepsy varied from 

to thirty-one years and the frequency of convul- 
sions from one to seventy-four a a and many 
of ients suffered both grand 
and petit mal. All of the patients who were following 


EPILEPSY—FRANKEL 
reaction should be expected in the cases reported, 
as phenobarbital and bromides had been given for 


phenobarbital 
were irritable and 5 


reported by 

was seen in tainty our forty-eight patients. Of 
these thirty patients, one had extreme and six moder- 
and twenty-three showed 


mens aly oud in proknged and sever 
C deficiency, such as purpura, sore 

have not been seen. 

Psychic disturbances were seen in five SS but 

I am inclined to believe that this was brought about 

by tl the withdrawal of the sedatives. One of these 

patients, who remained under treatment with the drug, 


Observations in Some Noteworthy Cases 


Result: Duration 
Seizures ot 
Since Trea Ascorbie 

Duration Start of with Acid, 

of Minimum Maximum Daily Dilantin Dilantin Mg. per 

Disease, Monthly Monthly Dow, Sodium Sodium, 100 Ce. 

Patient Age Yr. Seizures Seizures Gm. Therapy Mo. Hyperplasia Blood 
0.8 Free 7 None 0.627 

1 1 2 0.8 Free 6 None 0.520 
1 u 03 Free 6 Moderate 0.364 
ee ae Is 3 1 1 038 Free 4 None 0.344 
3 1 4 bree 5 Slight 0533 
5 04 Free 4 Moderate 0.371 
Is 3 Free Slight 0.0 
2 1 6 Free 3 Slight 0.204 
1 3 03 Pree Moderate 0.204 
2 1 03 5 None 0.642 

* Grand mal 


some form of occupation have continued to do so, All 
of the conditions which prevailed under the other forms 
of treatment were continued while they were under 
dilantin sodium treatment. 

Of the forty-eight patients treated with this drug, 
nineteen, or 39 per cent, showed entire control of the 
convulsions, ten, or 21 per cent, showed definite allevia- 
tion, and nineteen, or 39 per cent, showed little or no 
benefit. Of this series of patients three have been 
taking this drug for less than four months. 

There was considerable reaction when the phenobar- 
bital and bromides were withdrawn, despite the fact 
that it was withdrawn very gradually. I believe that 


From the State Hospital for Epileptics, Parsons, Kan. 


has been free from convulsions for four months and 
no longer has any psychic yo ys eae The other four 


patients were again under phenobarbital therapy, 
and their psychic disturbances disappeared. 

All of the — now receiving dilantin sodium have 
been examined repeatedly both physically and with 
laboratory tests, and nothing ay be found 

REPORT OF THREE TYPICAL CASES 


Case 1—J. S., a man aged 27, had suffered from grand 
mal attacks for the past fifteen years. The cause of the attacks 
is unknown. There had been an average of about forty attacks 
every month for the last five years. Immediately before 


with Sodium Diphenyl! 
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almost the entire duration of the epilepsy, some receiv- 
ing these sedatives for as vg Sed thirty-one years. 
During ide treatment the 

Dilantin um ication was started with doses 
of 0.1 Gm. three times a day with meals. If the doses 
are not taken with meals the patient is almost sure to 
complain of nausea. If on the initial dose the patient 

rer ee continued to have convulsions, the dose was increased 
0.1 Gm. at a time, with one week between the increases, 
complained of toxic symptoms or showed toxic signs. 
The most frequent complaints of toxicity were dizzi- 
pe ness, nausea and sometimes vomiting. The most notice- 
able sign was a staggering gait. The toxic signs and 
In August 1938 I began to use dilantin sodium in Symptoms were more frequent in children. 

the treatment of epilepsy, gradually adding patients as 

I went along. This report concerns forty-eight cases. 

The patients were not selected but rather were chosen 

at random. They were of all ages, the etiology in all 

of the cases being unknown. All of these patients @ moderate amount. It appears that the higher the 

had received either phenobarbital or bromide or both dose of the drug, the more advanced the hyperplasia. 

for long - but the convulsions continued despite The ascorbic acid content of the blood also showed 
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sedative effect of the other anticonvulsants. 
_ 2, The personality of the epileptic patient treated with 
dilantin sodium is remarkably improved. 
3. The deficiency in ascorbic acid content parallels 
to a certain degree the amount of hyperplasia of the 


gums. 

4. Dilantin sodium has a very definite place in the 
treatment of epilepsy. 

Further studies are being made, and their results 
will be reported at a later date. 

23028 South Ninth Street. 
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SYPHILIS CASE FINDING IN 
INDUSTRY 


ALBERT E. RUSSELL, M.D. 


tion is all the more di . The steady decline of the 
death rate from tuberculosis marks the success of con- 
trol measures of that disease; the number of deaths 
has decreased in direct proportion to the intensity of 
the antituberculosis work. It is known that syphilis 
can also be controlled, as the Scandinavian countries 
have given the world an excellent example of the effects 
of concerted effort to eradicate the menace of venereal 
diseases. It is fortunate that we have the example of 
the result of their experience in our present campaign. 
The social and economic aspects of tuberculosis have 
long been recognized, and a systematized method of 
control has been worked out and applied fairly well 
throughout this country. There exist hospitals, dis- 
pensaries and or case finding, diagnosis, 


campaigns. 
are well known to all. 
Most of the principles of the control programs in 
tuberculosis can be applied to the control of syphilis. 
Both are infectious diseases and therefore it is impor- 
tant to find the early infectious case, make proper diag- 
nosis and isolate or quarantine until the infectious period 
is past. In the case of syphilis, the quarantine period 
can be made short by treatment. Patients are soon 


Dr. Parran calls this “chemical quarantine.” 
the quarantine period, the cases of both 
and syphilis must be kept under treatment until they 


The annual attack rate of syphilis per 
thousand of population in the United States in 1935 
was 796 compared with 47 in Great Britain (clinics 
only), 20 in Denmark and 7 in Sweden. In other 
words, there were proportionately more than a hundred 
times as many new cases of syphilis in the United 
States as there were in Sweden that year, as shown 
i . This demonstrates two things: First, 
syphilis can be controlled and, second, persons with 
infectious syphilis in this country are not being found, 
isolated and prevented from spreading the disease to 
others 


Much of the foregoing material deals with the infec- 
tious cases and the spread of syphilis. There is another 
group which is larger and presents serious problems. 
This group includes the cases of syphilis which have 
passed the infectious stages; it is from their ranks that 


Read before the Second Annual Congress on Industrial Health, 
Chicago, Jan. 15, 1940. 


the start of the treatment with dilantin sodium he had from 
Surgeon in Charge, Syphilis Control in Industry, 
U. S. Public Health Service 
CHICAGO 
The importance of case finding in syphilis has a 
parallel in tuberculosis, since these diseases have many 
content was 0.137 mg. per hundred cubic centimeters of blood, things in common from a social and an economic point 
This patient did not have much of a reaction when the pheno- of view. They have their greatest incidence in the low 
barbital was withdrawn. He has been free from seizures for income groups and among the uneducated, and for 
nine months. these two reasons the of control and eradica- 
C 
mal 
times a day. He continued to take the bromide a 
dilantin sodium for one month, when the bromide was 
—_ ares in April 199) he complained of treatment, education and rehabilitation, which are the 
ondiens Gun tie daily well known methods employed in tuberculosis control 
ae rendered noninfectious and are no longer a menace. 
ml grand mal attacks from Dec. 18, 1938, to Jan. 15, 1939. ee 
Starting on January 15 0.15 Gm. of dilantin sodium was given. plications might result in early death. This brings in 
was the necessity of case holding, which is one of the diffi- 
on May 15. During the treatment with dilantin sodium she 
has at times complained of nausea and shown an unsteady gait. 
She has a moderate degree of hyperplasia of the gums. The 
ascorbic acid content of the blood is 0 244 mg. per hundred cubic 
centimeters. 
CONCLUSIONS 
1. Dilantin sodium, besides being an effective anti- 
convulsant, has the advantage of not 7 the 


conditions, it seems, more than amply justifies 
our program of finding these cases. You, as physicians, 
know that when patients pass through the early stages 
of syphilis they are unaware of the seriousness of their 
iti idance and advice to effect a 


are more than 40,000 deaths annually from cardio- 
vascular syphilis, which is more than half as many as 
there are from tuberculosis. One of each ten persons 


and their domiciliary care costs over 
annually. Another $10,000,000 is spent each year for 
pensions and care of the syphilitic blind. Before the 
advent of the national campaign for the control of 
syphilis there were more than 60,000 syphilitic babies 
born each year in the United States, one third of whom, 
if untreated, will become either totally or partially blind, 

“Syphilis,” Surgeon General Thomas Parran says, 
“is now a major hazard to health and efficiency. Efforts 
to improve industrial hygiene must include more atten- 
tion to syphilis control among workers. If each indus- 
try will take responsibility for knowing its own problem, 
for seeing that treatment is available, for continuing to 
give employment to those who seck a cure, the cost to 
the industry will be paid promptly in terms of reduced 
sickness losses and more efficient labor. The employees, 
their families and the community will benefit.” 


- 


| 


UNITED STATES GREAT BRITAIN DENMARK 
768 47 (Comes 2 ? 


1. —Incidence of in the United States, Great Britain, 


To discharge persons with syphilis, thereby denyi 
the worker, the community and the nation. The worker 
with syphilis needs an income to pay for the necessary 
treatment and he also needs the friendly advice and 
counsel of the plant physician. Without these 
he does not receive the necessary measures to cure his 
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disease and in time, together with members of his 
family, he will most likely become a Se 
Industry will pay for such cases of syph 
taxes. 

The further importance of in industry 
is evident when it is realized 

6 


routine 
otic tests should be given. Figures from the Ameri- 


15 million people employed in the mining, mechanical 
and metal trades. A syphilis program reaching these 
workers and members of their families will include 
about half of the population of the country. 

The industrial syphilis control program, therefore, is 
an integral part, of the whole national campaign. It is 
important from the point of view of the large number 
of persons involved and because of its function as part 

i also because 


reso this campaign im every community 
the nat 


pe ree recommended by the U. S. Public 
Health Service is one of case finding, treatment and 
education. It worked out well in the industries 
which have engaged in syphilis control programs and 
has been met with enthusiastic response by manufac- 
turers, union officials and employees. has 
shown that it must be carried out on a cooperative and 
impartial basis in order to be successful. 

The cooperative program for syphilis control in 
United States Public Health Service is as follows: 

1. Routine blood tests should be made on all employees at 
times of reexamination. 

2. Routine blood tests should be made on all applicants for 
employment. 
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the recruits are derived for the tragic late manifesta- 
cure | the disease some | serious 
tions become evident. It has been estimated that there 
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jobs less often and have fewer accidents. The hospital, 
and compensation costs are less. 


educational 
and in inducing their fellow workers to consent to have 
blood tests made, the plant taking the blood for testing 
treatment. In none of the 
U. S. Public Health Service 
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4.—Probatality of 
att y of developing symptomatic neurosyphilis in treated 


infectious and cerebral involvement, would be dis- 
charged. The popular education on syphilis by the 


long 

pain associated with the early stages in syphilis as there 
is in many diseases, and for this reason many infected 
do not realize the seriousness of their affliction. 
disease passes through the first stages and becomes 
latent, usually without painful symptoms or inconven- 
ience, and it is easily overlooked by ordinary physical 
examination without blood tests. The American Social 
a Society has presented some interesting data 
ive to case finding by routine blood tests. They 
showed that in the course of physical examinations 
where blood tests were made only when syphilis was 
suspected, 0.6 (six-tenths, or less than one) case was 
found per thousand compared with forty-four in 1,000 
when routine blood tests were made. The ratio is about 
1 to 73. This emphasizes the difficulty encountered in 


kur Y DETECTED 
m TO TWENTY YEAR OBSERVATION PERIOD 


wemso eM 


attempting the diagnosis of syphilis by physical exami- 
nation alone (fig. 2). 

The case finding projects sponsored by the Public 
Health Service in cooperation with industries and the 
state and local health departments have not been com- 
pleted. The process of blood testing is going ahead 
with routine examinations and time is required before 
all workers in the cooperating plants will be given tests. 


Vouwme 114 
Numere 14 
3. Patients with syphilis, if noninfectious, should be kept in tious and that they should be avoided, as in the case 
employment and also accepted for work provided they agree of leprosy. One manufacturer was happy to know 
to take the necessary treatment for syphilis. Those refusing differently and showed remorse over the injustice he 
treatment must be referred to the local health departments. had done in the past by discharging employees with 
4. All persons with syphilis found by blood testing should be syphilis. He said he would vy them as fast as 
m TEN TO TWENTY YEAR OBSERWATION PERIOD 
mc 
physician and the worker regarding his condition. 
avail STANDARD TREATMENT 9; 
are 
concerning prophylaxis. 
In the program of case finding in industry, we are 
vention of accidents. The interest of industry in the oO 4 —— 
health of the worker has proved that it pays dividends "CWSPapers. magazines has practicamy 
nated all this difficulty. 
in more than one way. As regards syphilis, the patients phil 
bett kers if their disease is treated, they cha istase syphilis makes it rather 
MBS difficult. to find the patients and to keep them under 
wan 
114 
Fig. 3.—Completencss of treatment in the United States and in 
Copenhagen. 
The application of this program can be varied accord- 
ing to the local needs. In our experience, we have used ne 
several methods. In some cases the local health officer 
has taken the initiative and industry has cooperated. 
In others, the industry has taken the initiative and the we oe s6 
health officer has cooperated. In such cases there is 
usually no full time plant physician. In other instances yurneareo 320 al 

STANOARD TREATMENT 19) 
are patients treated, but all are referred to their family S™*¥O#®O TREATMENT 6: qagKe 
physicians. When the income is low and the financial 
responsibility of a large family is great the patients are Fig. 5.-—-Probability of developing cardiovascular syphilis in treated 
referred to the clinics where adequate treatment can and untreated syphilis. , 
be had. 

On the whole, these methods have worked out well. 
The program has not been without difficulty in a few 
instances. One of these has been that the worker is 
afraid of losing his job. All of the industries cooper- 
ating, I believe, are acting in good faith with their 
workers. It has been necessary to do some educational 
work on the employer as well as the employee. Many 
employers thought that all syphilitic persons were infec- 
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For this reason, I am unable to present completed 
figures as to the incidence of syphilis among industrial 


workers. However, information is available in certain 
industries and seems to bear out the previous state- 
ments about the greatest incidence of syphilis being 
found in the lower income groups. An i near 
Chicago has completed over 10,000 blood tests and 
found that 5 per cent of the workers had positive tests. 
A group of industries in Chicago has completed tests 
totaling more than 66,000, with 3 per cent positive. In 
Cincinnati 5,768 workers in various industries were 
given blood tests and 2.75 per cent were found positive. 


A single industry in Wisconsin employing skilled work- , 


ers had 0.5 per cent (one half of 1 per cent) positive. 
Preliminary reports from a railway surgeon indicate 
that 4.7 per cent of a group of 10,000 railway workers 
have positive blood tests. An industrial physician in 
Milwaukee examining for many small industries found 
4 per cent positive blood tests in 16,000 routine exami- 
nations. We expect in time to have the results of more 
of these case finding projects completed, and a more 
accurate picture of the incidence of syphilis in industrial 
workers will be available. 

The importance of treatment in the prevention and 
spread of syphilis cannot be overestimated, it has such 


Amount of Treatment in 6807 Cases of Early Syphilis 
Before Lapse from Treatment or Discharge 


Arsenical Injections with Lnterim 


eavy Number Per Cent 

Less than 10 injections. .... 4,077 59.9 
From 10 to 19 injections.................. 1,641 24.1 
From 20 to 29 injections.................. 749 110 
From 30 to 39 imjections...............45. 245 3.6 
Injections numbering 40 or more........... 95 14 

6,207 100.0 

Rased on total cases of carly syphilis treated by the five cooperating 
clinics (Ven. Dis. Inform. 13: 341 [Nov.] 1934). 


deep social and economic significance. F 
treatment soon renders a patient noninfectious. The 
treatment of syphilis is necessarily long and expensive, 
and when a patient feels good it is difficult to have him 
return to the physician weekly for about a vear and a 
half. Yet it is known that unless he completes treat- 
ment he will not be sure of escaping the late manifesta- 
tions of the disease, such as heart and nervous system 
involvement. With the female patient there is the likeli- 
hood of pregnancies and the birth of syphilitic babies 
or abortions, and all this is in addition to the pos- 
sibility of the same late manifestations as in the male. 

Intensive programs of case holding coordinated with 
educational measures will tend to decrease the spread 
of infection and reduce the injurious consequences to 
the individual and the costs to soicty from general 
neglect of the disease. Case holding is vital to the public 
health and the program for the control of the disease 
in these early days immediately following infection. 

The services of the follow-up nurses of the state and 
local health departments are available to private physi- 
cians in a number of places. When a patient 
from treatment the physician can notify the health 
department, and the nurse will visit the patient and 
attempt to have him return to the physician for further 
treatment. 

The nurse engaged in follow-up work of syphilis 
cases must impress on the patient that he has a danger- 
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ous disease. If this is done , the continu- 
ation of treatment will be made easier. The mildness 
of the early stages of the disease and the lack of much 


BF 
: 
i 


or annoying symptoms 
cach Gee it would 
matter greatly. Extensive treatment over 


adjustments in the life of the patient, and here is where 
the follow-up nurse is of great help. As a rule, the 
response made by the patient depends on the 

of the nurse in being able to instruct him about his 
disease 


Syphilis, as you know, is one of the few diseases for 
which there is a specific remedy. If treated early it 
can be cured and if treated later in its course it can be 
arrested. This sounds as if the cure of syphilis were a 
simple matter. It would be simple if every one knew 
the end results of the disease as well as most physicians, 


patients under treatment until they were cured. 
A Py of 6,807 patients with early syphilis showed 
or 59.9 per cent, received less than ten treat- 
in 1,641, or 24.1 per cent, received less than twenty 
treatments and 749, or 11.0 per cent, less than thirty, 
and that 1.4 per cent received forty or more treatments 


them contracted neurosyphilis and 3.4 per cent con- 
tracted cardiovascular syphilis. Of this group 191 
received less than standard treatment; 10.5 per cent 
of them contracted neurosyphilis and 5.8 per cent con- 
tracted cardiovascular syphilis. Of the remaining sixty- 
one fo 1.6 per cent contracted neurosyphilis and 
none had cardiovascular involvement (figs. 4 and 5). 


SUMMARY 

Syphilis, like tuberculosis, presents a social and eco- 
nomic problem. Finding the early infectious cases and 
treating them prevent the spread of the disease. The 
finding and treatment of cases which have passed the 
infectious stage prevent the tragic manifestations of late 
syphilis. 

There are over 15 million in the mining, metal 
and manufacturing trades in the United States. A 
syphilis program which will include this group and 
members of their families would reach about half of 
the people of this country. 

Industry, the workers, the health officer and practic 
ing physicians must work together in syphilis programs 
for industry, the first groups to find the cases and the 
physicians to give adequate treatment. 

Education concerning venereal diseases should be a 
part of every health education program. Without edu- 
cation, we cannot conquer syphilis. 

The elimination of syphilis from industrial workers 
will prolong their lives and make them better producers 
and a happier group of people. 


| 
nurses and social workers. If syphilis were a more 
painful disease and there existed the necessity for relief 
from pain, it would simplify the problem of keeping 
(fig. 3). 
The social and economic importance of treatment of 
syphilis is stressed in the following statements, which s 
show the tragic results of neglect of treatment or of its 
inadequacy. Of a series of 590 patients with syphilis, 
328 received inadequate treatment, 16.9 per cent of 
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STUDIES, AUTOHEMAGGLUTINATION 
AND AUTOPSY 
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Benzene (benzol, C,H,) is commonly used in indus- 
as a fuel, and in the manu- 
facture of drugs and dyes. The recognition of benzene 
as an industrial hazard dates from the observation of 
Santesson ' in 1897. This author reported a series of 
fatal cases of purpura in women ved in a bicycle 
factory in Uppsala, Sweden, where benzene was used 
- whe a solvent for rubber. After his clinical observa- 

both by injecting benzene subcutaneously fds ge 
ping the animals in cloth soaked with 
ound hemorrhages in the pleura, lungs and 
tine. In 1900 he* succeeded in producing a marked 
of fatty of the organs of rabbits 
and concluded that benzene was the toxic agent. 
observations on a group of three cases 
occurring in young girls (14 years of 
age) who were exposed to benzene in the “coating 
room” of a tin can factory. Two of the three died. 
At autopsy the bone marrow from the femur of one 
showed very few cells. The predominant cells were 
normal red blood cells. The total number of leuko- 
cytes was greatly reduced, and on smear the majority 
were lymphocytes. The nuclei showed tion, 
and the cytoplasm was thin, fragile and poorly stained. 
One megalokaryocyte was seen on careful examination 
player dy The bone marrow in the second 


except that the 
reduction i the cellar elements had not reached quite 
so a level 


Chronic poisoning results from the inhalation of 
benzene in industries in which it is used as a solvent and 
evaporates into the air of the workroom. Hemopoietic 
insufficiency, varying from mild anemia to 
eee is incompatible with life, may result from 


such exposure. 
We believe that the following case report of benzene 
poisoning is of interest because of observations on 
sternal marrow obtained by puncture ante mortem, the 
occurrence of aut and the results of 
examination. 


REPORT OF CASE 
History—J. K., a white man aged 43, admitted to the hos- 
pital March 30, 1938, had been as a pressman for 
twenty-five years. Until October 1937 he had worked only 
on black and white presses. Since that date he had worked 
on multicolored presses. In this line of duty he was exposed 


1. c. Ueber chronische Vergiftungen mit Steinkohlen- 
“Vier Arch. f. liye. 336, 1897. 


Beobac 


Hemorrh é A Preliminary Report of Some Cases of Purpar 
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bleeding from the rectum which 
lasted about two days. prior to admission he 
complained of a sore throat, difficulty in swallowing and a 
swelling behind the right jaw. Aside from the occupational 
history noted, the past history was noncontributory. 


Taste 1—Urinary Sulfate Values 


mtrogen 

in 100 cc. of blood, total protein 4.92 Gm. in 100 cc. of serum, 
of serum, globulin 2.12 Gm. in 
100 cc. of serum and blood plasma fibrinogen 0.591 Gm. in 100 
ce. of plasma. The bleeding time was two and one-half minutes 
and the coagulation time three and one-half minutes. Repeated 
blood cultures were sterile. Urine studies on several occasions 
showed acid reaction, specific gravity ranging from 1.012 to 


examiantion one meted cccesional caste. 


exudate showed no Vincent organisms. X-ray study of the 
skull and long bones failed to reveal evidence of any abnormali- 
ties of the bony structure. Urinary sulfate determinations are 
shown in table 1. 

Bone Marrow and Peripheral Blood Studies. —Bone marrow 


Mansion, anf A: AS 


Method of 
arrow Aspiration, J. Lab. & Clin. Med. oat ese 


Rone M ) 1939. 


to a variety of colored inks and inhaled fumes of benzene. 
noted bleeding of the gums, weak 
of strength. Three wecks later 
to the right arm and forearm. 
appeared at the traumatic sites. 
Physical Examination—The patient was well oriented and 
Urinary Sulfate 42/3 4/7 
Inorganic sulfate... . 1.365 Gm. 3.22 Gm. 
Percentage of inorganic eulfate............. 
right hali of both the hard and the soft palate. The right 
tonsil was covered by a necrotic exudate, and the peritonsil- 
lar area was markedly injected. The uvula was edematous 
and the gingival mucous membranes bled easily on manipu- 
lation. There was an extensive hematoma of the left buttock 
extending from the trochanter of the femur to the anus. This 
area was tender to touch and fluctuated. On rectal examination 
a large thrombotic hemorrhoid was noted at the posterior com- 
missure. There were no ulcerations of the lower part of the 
rectal mucous membrane. The remainder of the physical exami- 
nation gave essentially negative results. 
Laboratory Data.—The blood Wassermann reaction was neg- 
There were 
no red blood cells visible. Repeated examinations for Bence 
Jones protein yielded negative results. A smear of the throat 
Morrison and Samwick* as follows: The skin at the sterno- 
manubrial junction was prepared with iodine and alcohol as 
for any surgical procedure. An 18 gage steel needle 2 inches 
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in length, fitted with an obturator, was plunged through the 


up into the syringe. The needle was removed and the contents 


he 


summary, the main features were (1) shift to the left of white 
blood cells (2 plus); (2) erythrogenesis diminished (evidence 
of aplasia); (3) erythrogenetic series, maturation defect not 


Taste 2—Composition of Sternal Marrow 


Number of Cells Bone Marrow Ratios 
Myelobimets... Granulocyte : lobocyte... 6:34 
Myeloid : reticulum....... 85:15 

Myeloid : plasme......... 66:35 
Myeloid : lymphoryte..... 85:15 
leas 


discernible ; (4) increase in plasma cells (3 plus); (5) degenera- 
tion of myeloid elements (3 plus). 


right tonsillar fossa. A continuous slow, serosanguineous ooze 
from the base of the ulcer was noted. The possibility of 
erosion of a small vessel was considered, but because of the 
poor condition of the patient no attempts were made at ligation. 
Direct transfusions of whole blood were given as follows: 
March 30, 300 cc.; March 31, 300 cc.; April 3, 350 cc., and 
April 8, 500 cc., as indicated in 1. In spite of these 
measures, the hemoglobin continued to fall. There were per- 
sistent severe anemia and leukopenia. Repeated blood smears 
showed a diminution in the granular elements of the blood. 
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The fell as low as 3 per cent 
(table 3). The temperature ranged from 99 to 104 F. Bleeding 
from the gums continued. The ient’s condition grew pro- 
gressively worse, and he died on April 12, fourteen days after 
admission to hospital. 


Postmortem Observations —Autopsy was performed on April 
13, seventeen hours after death. 


Gross Examination: The body was well developed and well 
nourished. There were purple ecchymotic areas over both 


Tame 3.—Blood Studies * 


Date Cells nuctears Cells cytes cytes phile cytes biasts phages 
“4 16 ee 2 ee ee ee oe 
4/5 on ** 74 ** ee 
qu . oe 2 ee ee ee 
4/12 ee oe ow 3 1 5 
antecubital regions, over the left side of the chest in the anterior 
axillary line between the third and fifth ribs, just above the 
right thenar region, on the anterior surfaces of both tibias 
and on the dorsal surfaces of both feet. The surface of the 
lower lateral half of the left leg was edematous, purple and 
indurated. The lymph nodes externally were not palpable. The 
conjunctivas and scleras were pale. The corneas were clear 
The lips and buccal mucosa were pale blue. 

The peritoneal cavity contained no free fluid, and its surface 
was smooth, glistening and pale. The edge of the liver pro- 


skin at the midpoint of the sternum just below the sterno- 
manubrial junction. A sudden give indicated that the bone 
marrow cavity had been entered. The obturator was removed 
from the needle and a 5 cc. syringe was attached. A minimal 
a 
@b mc. White Poly- Lym- 
= Biood morpho-Band pho- Mono- Eosino- Mycio- M Macro. 
at 
ar 
po ED E E 
| | 
Fig. 1.—Blood counts. 
of the syringe were ejected on clean slides. Thin smears were 
made. At the same time smears of peripheral blood were 
prepared. All were stained by the usual method, and the cells 
were studied. The results of the sternal marrow studies 
(reported by Dr. M. Morrison) are shown in table 2. 
The lymphocytes were not degenerated. 
A smear of the peripheral blood was made at the same time. 
Only ten cells were counted; all were mature lymphocytes pm ce — — 
good morphologic condition. No evidence of degeneration was _o ye 4’. | : 4 
noted. No polymorphonuclear leukocytes or other myeloid ele- e. ee 
ments were seen. The platelets were diminished to zero. Slight é e } 
anisocytosis, poikilocytosis and macrocytosis were present. In ‘ Oo 
9,0, 
ae 
Course in the Hospital—The throat improved and the edema » \ 
of the uvula and soft palate gradually subsided. The hemor- oe. @ 
rhagic area over the right side of the palate began to disappear. . _2 @ .-a. > wa 
The ecchymotic areas on the arms, chest and buttocks became we 
less pronounced. However, the patient still continued to com- @ 
On April 8, bleeding was noted from the gum margins and ~  ~ - —— = —— 
a large clot was removed from an ulcerated area over the Fig. 2.—Liver, showing fatty changes; x 160. 
truded 2 cm. below the xiphoid process. The pericardial cavity 
contained 60 cc. of clear yellow fluid. The tongue, the inferior 
portion of the pharynx and the larynx were normal. The 
thyroid weighed 40 Gm. The lymph nodes and blood vessels 
of the neck were not unusual. 

The heart measured 12 cm. from apex to base. The epicar- 
dium was smooth and glistening. There was an abundance of 
subepicardial adipose tissue. The coronary arteries were nor- 
mal. The myocardium was pale brown. The weight of the 
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dant but distorted. The cytoplasm stained lavender and was 
Several small areas of cortical cell layers were surrounded by 
delicate connective tissue capsules. In another preparation the 
medullary tissue was abundant. 

Kidneys. The capsule was delicate. The glomeruli were of 
good size and distribution. The capillary loops were somewhat 
distended. The subcapsular space was of the usual width. 
Bowman's capsule was slightly thickened. The epithelium of 
the convoluted and collecting tubules was poorly preserved. 
The cell borders were indistinct; the cytoplasm was granular. 
The nuclei stained well. The lumens were of good size and 


blood vessels was filled with pink stained amorphous material 
and a few irregular dark blue stained cells. 

Prostate Gland. The acini varied in size. They were lined 
by well preserved cylindric and cuboidal cells with frequent 
infoldings. They were separated from one another by a dense 

r stroma. The lumens contained pink amorphous 
material and many corpora 

Spleen. The architecture of the organ was well maintained. 
Only a few lymph follicles could be identified and these were 
. They consisted of the follicular artery surrounded 


of the lymph follicles and the surrounding pulp were s-nall 
collections of mononuclear cells, with reticulated nuclei and 
abundant dark staining protoplasm, which closely resembled 


erythroblasts (fig. 3). Some had cytoplasm which stained pink. 
A few large cells with deeply staining pink protoplasm and from 
two to four, or occasionally more, deep blue staining nuclei were 


and made up of spindle cells, with pale staining — 
and oval vesicular nuclei. The capsule, trabeculae and 
vessels showed no unusual changes. 
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Lymph Nodes. Lymph nodes from the mediastinum 
abdomen 


In the pulp, 
greatly dilated, the walls were thin 
single layer of endothelial cells. The sinuses were occupied by 
many erythrocytes (fig. 4), a few mononuclear cells with scanty 


many of the sinuses were 
and 


Fig. 6.—Bone marrow from vertebra; marked hypoplasia; x 160. 


cytoplasm and very few cells. Many very 

a clear protoplasm and a small, 
nucleus. Some were polygonal while others were round. Most 
contained from one to several red cells in various stages of 


COMMENT 

Mode of Entry.—The extensive use of benzene in 
industry centers about certain very important properties 
of the product; first its solvent action, second its fuel 
action, and third its use as a starting point in the manu- 
facture of dyes and drugs. Chronic benzene fumes 
in concentrations too low to produce marked narcotic 
effects are much more likely to be overlooked than is 
acute poisoning. Industrial poisoning is practically 
always produced by the inhalation of benzene fumes. 
Experimental poisoning has resulted from absorption 
through the skin and by the ingestion and subcutaneous 
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distended with blood. The pelves in the sections from the |. “% ‘. *&e'. 4 
left and the right kidney showed blood and loose epithelial 
cells. In a section from the left kidney there was a mass of & 
blue-staining amorphous material which filled the distended [) 4% 4 
lumen of one of the collecting tubules. The walls of the arteries 
disclosed a slight subintimal thickening. One of the smaller 
by a few small round cells and an occasional large round cell. 
No germinal centers were recognizable. The site of former 4: * 
lymph follicles could be identified by the remaining central . 
artery and some round cells. Scattered throughout the margins 
resembling the color of hemoglobin. Some contained many 
~ Tap rust colored irregularly shaped pigment granules. No evidence 
by >: anu? Bone Marrow. Sections of the marrow from the vertebra, 
tibia and rib showed similar pictures. The bony construction 
pr 43 was not unusual. The medullary tissue consisted almost exclu- 
@ > sively of adipose tissue cells with a delicate connective tissue 
framework supporting a few blood vessels and capillaries. 
? Sparsely scattered throughout were occasional immature cells, 
g either singly or in clusters of a few. Only one fairly large 
island of hemopdiesis was found in a section of one of the 
ory vertebrae, 3.5 by 2 cm. im size (fig. 5). Detailed study of 
4% the cells showed them to consist chiefly of erythroblasts, with 
only a few young myeloid cells. Only rarely was a small 
= rin ~ megakaryocyte encountered. The capillaries were prominent 
A and distended with erythrocytes. No areas of fibrous tissue 
? $ replacement were seen. The marrow retained its structure 
me except that it consisted of a meshlike screen from which all 
| of the blood cells, with the exception of a few, had been 
removed. In other words, it presented a picture of almost 
wih! 
Fig. 5.—-Bone marrow from vertebra, showing the only area found with 
some evidence of activity; xX 160. 
found. These areas are very suggestive of islands of hemo- 
poiesis. In the dense pulpar areas the sinus walls were thick 


injection of liquid benzene,’ but the action of benzene 
is the same regardless of the mode of entry. 

_ Blood Studies.—After his clinical observations, Sel- 
jected into rabbits suitable doses of benzene 
in olive oil. Several days after the injections were 
given the white blood cells began to diminish in number, 
and in one animal a count of 20 cells per cubic milli- 
meter was obtained. In the early stages of intoxication, 
large numbers of abnormal cells were seen on smear. 
Myelocytes were found in the blood of one rabbit. 
When the leukopenia reached the low just men- 
tioned, death occurred in spite of the fact that the 
injections were stopped. 

In later experiments on rabbits, Selling * demon- 
strated a direct destruction of the ~~ e. with 
reduced formation of new elements, destruction of the 
red blood cells and the prevention of the formation of 
new ones. Alice Hamilton’ noted that Selling’s valu- 
able contributions have been checked and confirmed 
many times by research workers as a preliminary to 

which required further study. Greenburg * 
emphasized the fact that the change in the white blood 
count was by far the most important early sign of 
benzene poisoning. A destructive action on the blood 
platelets and on the megakaryocytes of the bone mar- 
row was noted by Duke.” The adult forms of the 
polymorphonuclear disappear and, since 

forms are not produced, their numbers diminish 
greatly. 

The significant features of the blood in our case were 
the following: The white blood cell count was 2,800 
on admission. A smear of the peripheral blood taken 
at the same time showed 14 per cent polymorphonuclear 
leukocytes and 78 per cent lymphocytes. In spite of the 
fact that a direct transfusion of 300 cc. of w blood 
was given within a few hours after hospital admission, 
the total white cell count d to — within 

twenty-four hours and to 500 within fort t hours. 
The white cell count never rose above ) during the 
remaining twelve days of the patient's life. Frequent 
studies of stained smears of the peripheral blood 
revealed a diminution of the granular types of the 
white blood cells with a marked increase in the lymph- 


14 


ocytes. 

Held and Lieberson *’ have stressed the fact that 
benzene poisoning must be considered in the differential 
diagnosis of any case presenting an obscure anemia. 
They noted that the degree of the anemia may vary 
with the individual susceptibility and dosage. A study 
of figure 1 shows that the hemoglobin content on admis- 
sion was 38 per cent (Sahli) and the red cell count 
taken at the same time was 1,740,000. After the first 
blood transfusion there was an insignificant elevation 
of both the hemoglobin and the red cell count. The 

reached 45 per cent on the sixth hospital 
day after the third transfusion had been given. There- 
after it dropped steadily in spite of transfusions. The 
red cell count was never elevated above 2,450,000. 

In reviewing the literature, one notes that the red 
cell count in experimental animals with benzene poison- 
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with benzene poisoning. In the former, red cell counts 

were often normal, whereas in the latter varying 
degrees of anemia were the rule. Selling and Osgood ** 
stressed the element of time in offering an explanation 
for this paradoxical observation. They noted that the 
experiment in animals lasted about two weeks and then 
the animals died or were killed. Within this short 
time the benzene had not affected the total red blood 
cell count. In human beings, however, the period of 
exposure varied from several weeks to years, depend- 
ing on the individual susceptibility and the concentra- 
tion of the benzene. 

Urinary Sulfate Studies —Urinary sulfate studies 
were made on two occasions. The first was done on a 
specimen of urine obtained the second day after the 
oo admission to the hospital, or four days after 

is occupational exposure ceased. This study indicated 
that 95 per cent of the total sulfates were > merce as 
inorganic sulfates. A second study was done five days 
later. The result indicated that 97 per cent of the total 
sulfates excreted were in the form of the inorganic 
sulfate. 

their 
co-workers 


the total sulfates of the urine to a 
salts. These workers felt that the 
was oxidized in the body to phenol products. The 
phenol products were in turn conjugated with the 
sulfates by the liver and eliminated through the kidneys 
as conjugated sulfates. In order to determine the rate 
of excrétion of inorganic sulfates in normal unexposed 
adults, Kammer and his co-workers" studied the 
urinary sulfate excretion of 106 normal (nonexposed) 
males. They demonstrated that over 80 per cent of the 
total sulfate was excreted as inorganic sulfate in 90 
per cent of this group. From their studies these work- 

ers concluded that when the inorganic fraction of the 
cceal urinary sulfates of persons exposed to benzene 
fumes dropped below the experimentally established 
normal of 80 per cent there could be no doubt that 
benzene was being absorbed and excreted. 

Our studies indicate that the toxic agent (benzene) 
was no longer present in an active state when the 
urinary sulfate studies were done. Examination of the 
blood chart (fig. 1), however, reveals that the rise in 
the urinary inorganic sulfate excretion occurred at a 
time when the hemoglobin and red blood cell count 
continued to fall in spite of repeated transfusions. 
The white blood cell count at that same time was 900. 
From a prognostic point of view, in our case, repeated 
blood studies were of greater value than repeated 
urinary sulfate determinations. Harrington" and 
Hunter and Hanflig,”’ after a careful review of the 
cases reported, stated that when the white blood cell 
count fell below 1,000 the prognosis was very grave. 
Those patients who died with a white blood cell count 
of over 1,000 showed evidence of some complication 
at postmortem examination. 
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method has a wide margin of application in all cases 
in which there is no absolute necessity for reduction and 
maintenance of the reduction by apparatus. He writes 
that it is astounding to see how the immediate restora- 
tion of function and the suppression of pain, signs of 
a post-traumatic vasomotor imbalance, improve the 
quality of the result and notes that simple surgical good 
sense is sufficient to indicate the limits of this new 
manner of obtaining immediate mobilization in frac- 
tures. Our observations coincide with his and we have 
been equally impressed by the results of treatment. 


to that mentioned earlier and consists of suppressing 
the nerve irritation by means of local anesthesia of the 
ligament. 


There are three groups of ins in which this drug 
may prove of great value: The fect 
sprains unaccompanied by fractures or ligamentous 
tears. The former are ruled out by x-ray examination 
and the latter by absence of abnormal articular laxity. 
In this group one or two injections may be sufficient 
to permit normal, painless function of the joint. In 


3 
i 


3 


i 


in 
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extensor group of the forearm. One or two examples 
may suffice : 


TRAUMATIC SYNOVITIS 


drug into the joint along with aspiration of the syrupy, 


its, thus relieving the tension, may in 
itself be ient to ease the pain. Two patients with 


ows. A.M. A. 
6, 1940 
MUSCLE CONTUSIONS 

In addition to fractures and sprains, a third traumatic 
entity in which excellent results have been obtained is 
that labeled muscle contusions or muscle sprains. 
The yet, thaws once again consists in restoring a 
normal vasomotor equilibrium. We have treated 
among others contusions of the trapezius, deltoid and 
rhomboid muscles and contusions of the common 

Cast 6—A high school basketball player was kicked on the 

SPRAINS right side of the neck with resulting swelling, tenseness and 
Procaine hydrochloride also has a wide use in the tenderness of the 
treatment of sprains. The mechanism again is similar to the hospital. After three injections of procaine hydro. 
. sm _ aga to the hospital. After three injections of procaine hydro- 
chloride there was no longer any tenderness or spasm and 
very little limitation of motion. When seen several weeks 
after his discharge from the hospital, he had no symptoms 
or signs pertaining to the trauma. 

Case 7.—A young man was struck across the extensor sur- 
face of the right forearm just below the elbow by a falling 
log. He had immediate complete disability, with exquisite pain, 
tenderness, loss of function and marked spasm. Although a 
fracture was suspected, the x-ray films were negative and 
following one injection of 2 per cent procaine hydrochloride 

the second group, those characterized by pain and muscle into the proximal dorsal surface of the forearm there was 
atrophy—the after-effects of sprains—procaine hydro- complete subsidence of the signs present before injection. When 
chloride is often of great benefit. The third group ‘" one week later there were no residua of the trauma. 
consists of “operation sprains”—those characterized | 
A ae tenderness and some interference with function The treatment of acute traumatic synovitis by pro- 
"ie caine hydrochloride has been followed with striking 
4 improvement in those instances in which it has been 
ite J vor employed. We call to mind in particular two cases of 
the Hgament proves itsell a diagnostic aid and indi- § ocute traumatic synovitis in which injection of the 
cates the need of immobilization as the treatment of " 1! 
; bloody fluid was accompanied with complete reliet o 
myections of procaine hydrochloride, the most prompt = early res : com : : 
and constant results are obtained in those cases in which y sestoration of plete articular function. 
BURSAE 
hours. In the various inflammations of bursae, often asso- 
Cast 4.—A truck driver aged 25 was in an automobile acci- ciated with calcification of the bursa or an adjoining 
dent the day before he was examined, having been pinned tendon, procaine therapy has in our series of cases 
beneath a truck. Weakness in the right upper extremity devel- proved an excellent method of obtaining an early, often 
permanent, cure. Cases of acute subdeltoid bursitis 
and subacute subdeltoid bursitis associated with calcifi- 
cation have all been treated by this method. 

Case 8—A woman aged 66 seen in the clinic complained of 
severe pain in the right shoulder of three days’ duration. Pre- 
vious to the onset of the acute pain she had had dull pain 
for weeks, being unable to use the shoulder. She was unable 
to sleep at night because of the intensity of the pain. Examina- 
tion revealed a point of exquisite tenderness over the greater 
tuberosity with external rotation and abduction limited and 
painful. X-ray examinations were negative. The impression 
was that it was acute subacromial bursitis and the treatment 
consisted of one injection of 2 per cent procaine hydrochloride 
at the site of maximum tenderness. The patient obtained almost 
complete relief. When seen one week later, she stated that 
she was having only slight occasional pain and was sleeping 
well. There was no tenderness, and motion was of full range. 

At Her symptoms have not recurred. 
The __ Injection of procaine hydrochloride has been carried 
the Out in seven cases of calcification of the supraspinatus : 
WENN made under the accepted conservative method tendon with marked prompt relief in the majority of 
of oon. oe ps after the first fection, | er cases, although it must be pointed out that needling the 
ambulatory and recei a second injection y use © 
a moderate recurrence of symptoms. He has since had no pain. 


in temporarily abolishing the pain impulses from a part, 
its the restoration of a normal vasomotor tone. 


vasomotor tone to its normal state. 
ARTHRITIS 


employed by man tone 
ceteo-arthritts infiltrated the the musculature and ligaments 


about affected joints with encouraging results. In hip 
disease the region of the adductors or of the 


musculature is injected. In traumatic arthritis the 
pay be by of va lactically and actively. If, 
as iche * indicates, post-traumatic arthritides 


SCIATICA 
recommend in sciatica.’ 
Various technics of injection have been outlined, some 


the procaine hy ydrochloride and not to the large amount 
id deposited by showing that the same amount of 

Physiologie solution of sodium chloride, without pro- 
caine hydrochloride, had no effect whatever. 


Block?" An 


, and Steinbrocker, 
oint and Allied Conditions, New 37: 1275. 


Ww. F The Value of N 
vation in Medicine, Wien. chnschr. S78 
The Problem of Osteo-Art t Diseases of Vaso- 
motor Origin, J. Bone Sure. 40149200 Gul) 1928. 

Corneliu Sarbatorescu, of cited reatment of 
Sciatica with Local Anesthesia, letter, J. A. M. A. 207; 144 
(July 11) 1936. 

Injections in Sciatica, 


9. Fenz, W Procaine H 
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While the ing etiologic factors that rise 
to the sciatic syndrome are increasing in each 


most recent important 
concerned with the role of the ruptured nuclear disk— 
there is still a sufficient number of patients with idio- 
hic sciatica to warrant the use 
such cases for the relief of symptoms. 


series of injections - ired bef lasting relief 
o may be requi ore 
is obtained. 
TECHNIC 
_ The technic of procaine injection 
1. From 10 to 30 cc. of 1 or 


4. Repeated infiltrations, at daily intervals if neces- 
out if a recurrence of symptoms 


carried 
patient should be told two things: (a) He 
immediate active motion ; 


2. The action of the drug is in restoring a normal 
vasomotor tone by eliminating the pain impulses. In 


hydrochloride, by eliminating pain impulses, permits a 
restoration of a normal vasomotor equilibrium. 

3. Procaine therapy is of definite value in fractures 
Such fractures include fracture of the lumbar trans- 

verse processes, fractures of the vertebral spines, frac- 
tures of the head of the radius and fractures of the 
epicondyle, among others. 

4. Ligamentous sprains, muscle contusions or sprains, 
acute traumatic synovitis and acute bursal episodes are 
other conditions in which the drug has been used with 
striking results. 

5. Procaine hydrochloride has given encouraging 
results in certain cases of arthritis and sciatica. 
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———— bursitis with calcification have also 
treated in this manner with a prompt disappear- 
ance of symptoms. 
It has already been stated that in traumatic syndromes 
procaine hydrochloride, by abolishing the hyperemia 
pwever, there are some conditions, the arthritides and seems to have been of value may be mentioned tennis 
the neuralgias among others, in which the pain is due 
to hypoxemia induced by spasm of the vasa vasorum 
and the vasa nervorum. In these instances the result of 
ee ee ee is a matter of vascular dilatation and 
ting hy ia, but here, as in traumatic conditions, 
the restoration of 
the tion of procaine hydrochloride is injected at the site 
of maximum tenderness. Needless to state, absolutely 
sterile precautions must be observed. The needles and 
syringe are those used ordinarily for local anesthesia. 
2. Before injection it is best to give the patient orally 
sodium amytal, usually from 1% to 3 grains (0.1 to 
0.2 Gm.). This is done to prevent procaine reactions, 
which are frequently observed but are usually of a 
harmless nature. 

—— ae 3. After the injection the patient is encouraged to 
hydrochloride in these conditions, namely sprains and immediate active motion. He is generally 
contusions, must surely serve as a preventive for the 

_ later development of traumatic arthritis. If osteo- 
arthritis already exists, especially if aggravated by ™ 
trauma, procaine therapy often proves of definite value, develops. 
although in this category the responses are not so 5. The 
dramatic as in the acute traumatic conditions. should be 
Case 9.—A man aged SI, recently seen in the clinic, com- (6) he shou warned to expect increased pail 
plained of severe pain in the right shoulder and limitation several hours after injection. This is caused by an 
of motion of the right shoulder joint. He had had direct increase in the blood supply to the tissues infiltrated 
injury to the shoulder several days before admission, and with procaine hydrochloride but usually disappears in 
examination revealed exquisite tenderness over the acromio- 4 short time. 
extremity. "X-ray examination revealed osteo-arthritic changes _ THiS therapeutic agent which we propose for use in 
of the acromioclavicular joint and mo evidence of fracture. He ® number of minor traumatic and orthopedic conditions 
received several injections of procaine hydrochloride. Fol- has proved exceptionally efficacious in our hands. 
lowing each injection there was almost complete relief of pain ‘ 
and marked return of function, but after several days the pain SUBMARE : : 
and loss of motion would return. However, after several 1. Procaine hydrochloride as a therapeutic agent 1s 
of motion increased much more rapidly, we feel, than it 
ordinarily does in similar cases in which physical therapy, rest 
or splinting is instituted. 
acute traumatic conditions procaine hydrochloride over- 
comes the hyperemia due to vasodilatation, while in 
the arthritides and neuralgias the spasm of the vasa 
denceits. Fenz* ~ beyond doubt that the effect, ; is abolished. In both instances procaine 
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COMPARATIVE EFFECTS OF PHENO- 
BARBITAL AND DILANTIN 
SODIUM 


TREATMENT OF EPILEPSY 


LEON J. ROBINSON, M.D. 
PALMER, MASS. 


AND 
RUDOLF OSGOOD, M.D. 
BOSTON 


This paper embodies observations on the comparative 


ected on the basi of frequen” and 
convulsive attacks regardless of diagnosis, age, sex, 
age of onset, duration of attacks, mental status, phys- 
ical condition or previous medication. The vast major- 
ity of the patients had been having ten or more seizures 
“ohgpce regularly. Medication previous to this study 
consisted of phenobarbital in doses of 3 grains 

(0.2 Gm.) or less daily. 

The effect of treatment by phenobarbital or dilantin 
sodium was evaluated on the basis of effect on seizures, 

ects. 

seizures ects or cont 
untoward effects. 

Group 3. No appreciable reduction in the number 
of seizures or increased number of seizures, with or 
without untoward effects; or marked untoward effects 
which could be managed only by terminating treatment 
and which overshadowed any anticonvulsant and/or 
salutary effects. 

Group 4. Indeterminate, no definite favorable or 
unfavorable effects being noted during the period of 
observation. 

phases: (1) treatment with alone, (2) 
treatment with dilantin sodium alone and (3) treat- 
ment with a combination of phenobarbital and dilantin 


IN THE 


PHENOBARBITAL IN EPILEPSY 

The 100 patients, representing the total number of 
cases included in our complete study, were given pheno- 
barbital in gradually increasing doses either until the 
optimal anticonvulsant effect was obtained or until 
untoward effects contraindicated further increases or 
demanded reduction in dosage. Thirty-seven of the 
100 patients derived marked benefit from the larger 


of League Against 
hile ubservations on the effects of 
made of 
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phenobarbital ae the val group | ip | 
t to 
in the classification previously indicated ) During the 


er the maximal 
conte’ 394 00 


doses o 
Th grains (0.2 to 0.7 Gm.) a day. Twenty-eight 
are taking 6 (G4 Gm) or mone of 
phenobarbital a day and twelve are receiving 9 grains 
(0.6 Gm.) of more of phenobarbital a 
seven of the thirty-seven patients have on 
larger doses of phenobarbital for from eleven to fifteen 
a few patients 
have been slight, transient and easily managed. Salu- 
tary effects have been common, consisting of increased 
activity, alertness, desire and willingness to work, and 
greater interest in surroundings. 

DILANTIN SODIUM IN EPILEPSY 
Fi s who were not greatly benefited by 


y increasing 

grams (02 to 09 Game or two to nine capsules). The 
criteria used for medication from 
barbital to dilantin sodium were (1) complete failure 
of large doses of phenobarbital to lessen frequency of 
seizures, (2) only slight to moderate reduction in the 
number of seizures and (3) untoward effects associated 


Forty-five of the fifty-six patients have been followed 
for from two to eight and one-half months while taking 
dilantin sodium and eleven for from three weeks to 
from three weeks to six and one-half months. 

Evaluation of the results obtained with this group 
of patients is summarized as follows: 


phenobarbital. 
Totaling the number of patients in groups 1 and 2, 


we find that twenty-nine, or 51.7 per cent, were much 
improved on dilantin sodium. s includes thirteen 
patients who did as well on 
‘anti som (group 3). Of thes 
on dilantin sodium (group these twenty sven 
ients, four did 
and twenty-three did as = 


to respond satisfactorily to large doses of phenobarbital. 
The results with dilantin sodium impress us as 
ificant because we are inclined to believe 


with large doses of phenobarbital, which either pre- 

vented raising phenobarbital to the anticonvulsant level 

or which overshadowed any favorable anticonvulsant 

Twelve, or 21.4 per cent, obtained excellent improve- 
ment on dilantin sodium with regard to both anti- 
convulsant and salutary effects (group 1). Of these 
twelve patients only two did equally well on pheno- 
barbital. 

Seventeen patients, or 30.3 per cent, showed moderate 
improvement on dilantin sodium (group 2). Of these 
seventeen patients, eleven did equally well on pheno- 
ba 

Whatever results have been obtained with ‘dilantin 

sodium have been obtained in a group of patients all 
—— == but two of whom were selected on the basis of failure 
of School. 

any anticonvulsant drug is unlikely to show up to its 
itt'anad Dest advantage in many institutional patients of this 

Putnam, T. J Sodiam Diph Hydantoinate in he Treat’ type 
ment of Convulaive J. A. 1068-1679 (Sept. 17) There was no correlation between results with 
thraagh Dr. J. D. Ralston, of Parke, Dave & Co “ dilantin sodium and dosage, for some patients taking 


While, to be sure, most patients in this series experi- 
enced toxic effects from the larger doses of pheno- 
barbital or from dilantin sodium at some time, it should 
be kept in mind that, in the very nature of this investi- 

appreciable anticonvulsant effect was 
by a nontoxic dose, it was _to 


vomiting. The other untoward effects were controlled 
by decreasing the dose of the drug. A distinct advan- 
tage of dilantin sodium is the lack of sedative effects 
except in toxic doses, which is in marked contrast to 
doses. None of our patients had dermatitis while on 
dilantin sodium, and no serious untoward effects were 
associated with dilantin sodium therapy. 
gained during the course of this 
that untoward effects could often 
lessened had we increased the 
doses of phenobarbital and dilantin sodium more slowly 
than was done and temporarily reduced the doses more 
often during periods of inactivity. During the first 
part of the period in which we used dilantin sodium 
we gave some patients as much as nine capsules a day 
Coe grains). since we did not know what the limit 


capes te maxim it of dosage aw 
a day 
COMBINED PHENOBARBITAL AND DILANTIN 
SODIUM IN EPILEPSY 


During the course of the second part of the study, 
designed to evaluate the comparative effects of pheno- 
barbital and dilantin sodium, it was found that several 

received no appreciable beneficial anticonvul- 
sant effects from either of these drugs. 7 oe ee 
the patients were intolerant to relativel 
well tolerated, had little or no anticonvulsant effect. 
This situation he of well 
phenobarbital and dilantin 


ty vente: Seizures 
were in untoward effects did 
not appear, u effects sometimes accompanied 
the reduction or cessation of scares, 

y patients are now on medication consisting 
phenobarbital and dilantin sodium 
in small to moderate size doses. Six of the twenty 
patients have been on combined therapy for from four 
to six months, thirteen patients for from two to three 
months and one patient for one month. Combined 
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study, it be kept in mind that all were institu- 
tional patients, all were selected on the basis of frequent 
i and deteriorated, 


3 
4 


When dilantin sodium proved more efficacious than 
phenobarbital, the results were usually quite striking. 
medi 


i 
i 


or combined 
duced gratifying 


benefit. 
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as little as 414 grains (0.3 Gm., or three capsules) of therapy for these twenty patients has in most instances 

dilantin sodium did very well, while others receiving been more beneficial than any previously used medica- 

as much as 13% grains (nine capsules) did not do tion; and with eight patients the favorable response 

well. The optimal dose varied from 3 to 10% grains to combined therapy has been impressive. 

(0.2 to 0.7 Gm., or two to seven capsules). Likewise 

there was no correlation between the size of the dose ‘ es ‘ , 

of phenobarbital and the results obtained. The optimal With rd to the type of patients selected in this 

and most of them had had seizures for many years. 
Thus, a certain number of our patients were perhaps 
of a type less likely to benefit by any therapeutic 
approach. As a rule, the patients who yeaa greatest 
benefit, whether receiving the larger doses of pheno- 

increase ication steadily to nt of toxicity. 

Lethargy, ataxia, and barbital alone, dilantin sodium alone or combined pheno- 

were toxic effects common to phenobarbital and dilantin >@tbital and dilantin sodium medication, were the 

sodium; whereas epigastric distress, ocular pain, Younger and better preserved. However, exceptions 

diplopia and hyperplasia of the gums were related Were sufficiently numerous to encourage therapeutic 

solely to dilantin sodium. Benzedrine sulfate was 

found effective in controlling apathy and lethargy, 

and sodium bicarbonate in controlling nausea and 
had a fair trial with phenobarbital and dilantin sodium 
alone to compare the effects of these drugs separately, 
was found to be of decided advantage. 

(In a group of patients who approach the noninstitu- 

fre- 
—we 
bined 
the 
pme 
or to 
rbital 
ot at 
in 
aS no 
at is 
and almost invariable when more than imes 
By 
ment 
of a 
ibed 
ind in 
bdium 
enobar bitz i dilantin sodium pro- 

CONCLUSIONS 

1. Phenobarbital in doses up to 11% grains a day 
over a prolonged period of time can be safely admin- 
istered with marked benefit to many patients with 
epilepsy. 

2. Dilantin sodium is of distinct value in some cases 
in which large doses of phenobarbital produce little or 
no beneficial anticonvulsant effects and should be tried 
when phenobarbital produces uncontrollable apathy. 
Dilantin sodium produces no sedative effect except in 
toxic doses. 

3. A combination of phenobarbital and dilantin 

| sodium often produces most gratifying results where 
phenobarbital or dilantin sodium alone gives little benefit 
of is ineffectual. 


CORRECTION OF PROTHROMBIN 
DEFICIENCIES 


BY MEANS OF 2METHYL-1, 4-NAPHTHOQUINONE 
INJECTED INTRAMUSCULARLY 


WILLIAM DeW. ANDRUS, M.D. 
AND 


JERE W. LORD Je, M.D. 
NEW YORK 

method of producing prompt restoration 
prothrombin in the absence of liver 

The material that we have employed during the 
which Ansbacher and Fernholz * have shown to possess 


very si 
the 


of Normal 
Obstructive jaundice due to 10 10-48 
of pewborn ‘(dose of 6.35 to 1 
of the 2 Continued to fall 
Chance * have more recently re beneficial effects 


containing 1 mg. of 2-methyl-1, 
ampules are then sterilized in the autoclave at 20 pounds 
pressure for one hour and opened as required. 

Since earlier studies‘ indicated that doses of from 
50 to 100 mg. of the substance were toxic when injected 
into dogs, we first carried out a series of experiments 
on rats, injecting 0.5 mg. of naphthoquinone in 0.5 cc. 
of corn oil intramuscularly and studying the muscles at 
intervals, but were unable to detect any local or sys- 
temic effects of a deleterious nature. We then injected 
doses of 2 mg. into dogs and found remarkably prompt 
and prolonged effects on the prothrombin. In a dog 
with a preinjection plasma prothrombin level of 50 per 

the test devised by Warner, Brinkhous and 


ruees of Surgery of the New York Hospital and 


Erhard: Simple 
Vitamin Activity, Am. Chem. "Soc. 1924 (July) 1939. 
rksamkeit von 


2. Koller, F.: Ueber die Klinische Wi Naphtochinon- 
(Vitamin K-Wirkung), Schweiz. med. Wehnschr. 1159 
( 11) 1 


A. L., and Chance, M. R. A.: The 
and Its Clinical Use 
M.'J. 2: 23) 1939. 
the authors. 


as early as eight hours after injection. 
Since Oct. 1, 1939, we have administered 2-methyl-1, 


as potent, and the infants received from 0.35 to 1 mg. In 

by a prompt rise of the plasma prothrombin level. The 

two individuals in whom it was ineffective had marked 

liver damage, which has been found to interfere with 

production of prothrombin.’ These patients also 

failed to respond to double the amount at repeated 


was repeated at intervals of three days with beneficial 
effect. The types of cases in which this therapy was 
employed and the response in percentage of normal 
level to single injection of 
4-naphthoquinone (or the equivalent 4 mg. of the 
dipropionate) are listed in the accompanying table. 


plasma prothrombin levels below 
70 per cent immediately receive 2 mg. of 2-methyl-1, 
4-naphthoquinone intramuscularly and the response 
after twenty-four and forty-eight hours is noted. If the 
prothrombin level is still below 70 per cent, the injec- 
tion is repeated at intervals of three days, until the 
normal value is restored. In our experience at most two 
or three injections suffice to produce the desired result 


can see no reason for hesitating to use more frequent 
injections or possibly to double the amount should these 
be indicated. 
CONCLUSIONS 
From the experience outlined as well as from our 


Study on Clotting uations 
Conditions, Am. J. Physiol. 114: 667 Fee) 1936. 

6. Tage-Hansen, Erik: Clinical Studies on 
Vitamin J. A. M. A. 213: 1875 (Nov. 18) 1939. 

7. Smith, H. P.; Warner, d K. M.: 
Deficiency and Bleeding T Liver 7, ee Intoxica- 
tion), J. er. Med. GG: 801 ( ) 1937 ij. W.J of 
Trauma to Liver on Plasma P nm: St 
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Smith,’ a single injection of 2 mg. of 2-methyl-l, 
per cent, and ay days elapsed before it again fell. 
age-Hansen * found similarly prolonged effects when 
was injected intramuscularly. Our experiments on ani- 
Be mals indicate that the effects may begin to be evident 
to twenty-eight 
patients with initial prothrombin levels of from 3 to 70 
per cent of normal. Each adult patient received 2 mg., 
except three who were given 4 mg. of 2-methyl-1, 
administered orally in small amounts for prothrombin 
deficiencies in several clinics without toxic effects, but 
Koller ? noted nausea and vomiting when as much as 
3 mg. per kilogram of body weight was administered. intervals. 
It appeared to us that if the material could be given In many instances a single dose was sufficient to 
intramuscularly its absorption would be assured and restore the prothrombin to a satisfactory level, and in | 
its effects might be prolonged. Macfie, Bacharach and  inost the higher value was maintained for from several 
Types of Cases in Which Therapy Was Employed | 
Number Response in 
which we how employ for pauients Wi 
lowered plasma prothrombin is as follows: 

If such patients are bleeding on admission to the 
hospital, transfusions are given both to restore the blood 
lost and as a means of administering prothrombin 
directly. 

rom intramuscular injection Of Unis substance 
doses of from 5 to 10 mg. daily. 
The material is dissolved in corn oil and sealed in 
unless severe liver damage is present. Since we have 
been interested particularly in the quantitative response, 
we have employed small but adequate doses, but we 
are drawn: 
1. The intramuscular injection of 2-methyl-1, 
4-naphthoquinone dissolved in corn oil is a simple and 
with 
Vitamin K Activity of 2-Meth EST ) 1939. Andrus, W. deW.; Lord, J. W., Jr., and Moore 
in Obstructive Jaundice, Brit. R. A.: Effect of Hepatectomy on Masma Prothrombin and Utilization of 
4. Black, A.: Personal Vitamin K, Surgery @: 899 (Dec.) 1939. 


= 
= 
=) 


= 


i 


Vouume 114 1337 
restoring the admitted that this decrease in 
of severe liver da blood is the essential lesion 
s of as li following yee definition 
level of is the clinical condition 
t, and the ive loss of circulating blood 
injection. by the tissue anoxia which 
a single in circulation.”* 
eck, un the 

operations on iliary t = Mwould be the one enabling the 

supervene. ysician to increase rapidly and permanently 
© toxic effects have blood volume. To this purpose transfusion 

as much as 4 mg. has been the best answer. Substitutes 
Sixty-Eighth Street. in the treatment of secondary shock 

berry failed. Thus physiologic solution 

——— tum chloride and dextrose solution, which are 


“8 


M. A. 
6, 1940 
They 
yield 
free- 
serum 
exclu- 
given 
cent 


i 


of 116 

1 ce. 

chloride 
Her pulse rate was 


123 
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usion of whole 
from 
was completed. 


114 1339 
Ti had been in labo 
1 ruptured seventy-two 
ured and she also had a 
a. Examination on admis- 
a pul 
was 
m. 
opped to 115/30. With 
operation on an extremely 
— ree 
tration of 250 cc. of 
improvement in the 
int was continued with 
100d, plasma 
a similar fect. It is 


apparent 


without visible loss of blood, rapid and complete recov- 
followi 


by 
rapidly and efficiently contributed to the restoration and 
of the circulation until whole blood was 


postoperative shock 

and traumatic shock, respectively, with relatively small 
losses of blood. In both cases plasma efficiently con- 
tributed to initiate and maintain recovery until whole 
blood was made available. It is very likely that in both 
cases the administration of whole blood was superfluous. 
Cases 9 and 10 represent the very numerous types 
of cases in which the traumatic lesion is of such a nature 
and extent that it often leads to shock. One of the 


Trendelenburg position, the application of 
administration of a narcotic and usually the intravenous 
administration of physiologic solution of sodium chloride 
with 5 per cent dextrose. This routine treatment, with- 


gage 19 needle being used as fast as it will 


SUMMARY AND COM 


Plasma appears to be from all st 
material for the permanent 


pressure,”* 
crystalloid solutions do, and therefore with its use it is 
possible to _— effectively the volume of circulating 
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A. M. A. 
6, 1940 


blood. The advantages of plasma may be summarized 
as follows: 


iration of useful period of 
With reasonable 


= 
i 
Fe 
5S 


been used within the maximum of preserv 
A plasma bank, however, is readily pabet and u 
even in smaller institutions where establi 
blood bank is not practicable. 

Whenever large quantities of plasma need to be stored 


Stuns: Procedure and Apparatus for 
and Other Biological’ bu 
ae: (ow 1998; Improved Procedure and Apparat 
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to be noted that in case 1 a transfusion of 250 cc. of 
whole blood did not prevent the onset of severe shock | 
and that in cases 3 and 4 the intravenous administra- . it ts readny optal rom ct 
tion of 2,000 cc. of 5 per cent dextrose-saline solution simple process of centrifugation, with a high yield of | 
ha the liquid phase. It can be pooled and stored for use ! 
tic shock after the necessary se 
be separated on ex | 
Case 6 is an instance of traumatic shock accompanied preservation, prefera | 
care, sterility tests are 
2. It is always ready for immediate use, without 
preliminary preparation, such as typing and cross 
ade available. is to O Noweve’ ial, matching. 
in the presence of severe hemorrhage, plasma alone was 3. Its use is simple, safe and free of reactions. Very 
sufficient to combat shock. large and repeated doses at any interval of time can be 
given without untoward effect. 
4. It can be readily transported, as it is not affected 
by shaking, and can be preserved in a variety of ways. 
With the addition of a preservative (merthiolate 
solution 1: 10,000), it can be kept at room tempera- 
ture for a number of days. At 4 C. the protein content 
of plasma, and therefore its antishock properties, can 
be preserved for months. In the frozen state it can be 
preserved for — a longer period. F age reduced 
, _ - to a dry powder by desiccation from the frozen state 
two cases (case actually presented clinical ev 4 — _ 
of early shock. The adeninietration of plasma in these (“lyophile” or “cryochem” process *), it can be kept 
cases, particularly before operation, eliminates the for an indefinite period of time and readily prepared 
danger of sudden postoperative collapse. for use by regeneration with distilled water. 
Routine treatment for shock referred to in these 11, “oes 
Se efficiency in the rapid restoration of proper circulation 
in cases of the most severe involvement, even those 
accompanied by a very large loss of blood. The latter 
point, emphasized by Levinson,"* is om important. In & 
cases of severe hemorrhages the loss of erythrocytes is 7 
plasma a relatively secondary factor, one which contributes but 
rennin = ‘eae occasions proved insufficient in little to the state of shock, provided the volume of 
Concerning the dosage, it may be generally stated Gis 
that it large relieve the With the use of plasma it is possible to avoid 
symptoms shock. average dose is about : cc., alt her eme sion, with its 
but larger doses may be necessary in cases of severe gh yw to 
involvement. The size of the patient and the severity hurried preparations, often at the hands of improperl 
of the circulatory deficiency are the factors determining trained persons, and to the rapid administration. A 
speed of adminis s severe injuries, r ss $s 0 .s 
extent on the condition of the patient. It may be stated plasma ne ay any from shock or, if shock is 
that it is safe to administer plasma by the gravity not present, to prevent its occurrence. Later on, when 
blood dilution has taken place, the actual degree of 
of saline-dextrose solution; this is, howev 
essential. 
Heating of the plasma in any way is to be of 
avoided. Administration of cold plasma does nq DC 
any reaction. For other details concerning the 
plasma the reader is referred to our previous 
andpoimts the ideal 
ishment of proper 
use of the protein 
content and the consequent high colloidal osmotic 
a © <i Unde se COndl- 
tions, the advantages of the preservation by drying from 


umece 14 

the frozen state ( ” or “cryochem” process) 
are self evident. ( , Thomas and Steffen; ** Flos- 
dorf and Mudd *). We have pointed out that the reac- 
tions, reported by several * following the 
administration of “lyophile” serum intravenously are 
due not to a change induced by the process of desicca- 
tion but to the use of serum. Lyophile or cryochem 
plasma causes no reactions. iccated serum when 
administered intravenously in a concentrated form has 


effective in reducing the intracranial 
ughes, Mudd and Strecker;* Wright, 


(H 
Bond and Hughes **). 

World War experience 1 out that shock 
plays an i role in the death rate i 
during the first twelve hours after injury. Under the 
conditions of life of soldiers in first duty, during 


5235 

a4 

Fi 

+ 


The use of type O blood exclusively is only a 
help. The most serious difficulty is offered by 


i 
: 


FL 


29. Elser and Steffen, G. L.: The Desiceation 
and Other Biological in 

J. Immunol. 28: 433 (June) 1938. 

30. Hughes, Mudd, Stuart, and St reatment 

Increased Intracranial Pressure Concentrated Human Lyophile 

mm, Tr. Am. Neurol. A. 68: 118, 1936; Reduction of Increased Intra- 


cranial Pressure ra Solutions H 
Neurol. “sychiat. 3@: 1277 (June) 1938. 


34. Heinatz, 
Method of 
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Clinical Notes, Suggestions and 
New Instraments 


THE PROTHROMBIN CHANGES IN BANKED BLOOD 
Estuee R. M.S. 
Technical Assistant 
E. Osteeseac, Pu.D. 
AND 


Mitpaep Hovie, R.N. 
Rocuesres, Mixx. 


litte 


; 


per 


est 


Time in days 


on 

. E.. and Panzer, L. M.: The 

“Bank Blood,” J. A. M. A. B22: 309-311 (Jan. 28) 1939. 
2. -; Brinkhous, K. M., and Smith, H. P.: A 

tative Study on Blood wey Prothrombin Fluctuations Under Experi- 

menta }. ysiol. 1936. Smith, 

i Liver injury ‘(Chloroform Intoxication), 

. a -Brown, Margaret, and Bancroft, F. W.: A 

of the ges in Hemophilia and in Jaundice, Am. 

190; 501-511 (Oct.) 1935. 


The use of refrigerated blood is of intense interest to most 
physicians and at the present time a scheme for its manage- 
ment has been worked out. From the beginning of the use 
of such blood at the Mayo Clinic the amount of blood in 
the refrigerator at 

10n, is particularly a o occur, small enough quant 
use of the state of depleted reserves from which will be collected a 
most of the men suffer, together with the abnormal occasionally that bi 
. This observation has been repeat- ‘ays is used. The 
son,"* together with many other "4 relatively fresh 
with those obtained by another method. 
230 S100 
n of preservation of the blood and of trans- 2s to ji 

portation, since it is well known that agitation of ¥; ‘ : 

refrigerated blood readily causes hemolysis. Mol 

Inder these conditions the advantages offered by the » | v4 oe 

for 
CONCLUSIONS 
H 
y clotting time and percentage of pro- 
, rapidly reheving the chnical mani- 
The quantitative method for titration of prothrombin in 

2. The advantages offered by citrated blood plasma lod. as ny by Smith and his associates? has been 

are that: (@) it can be readily prepared and safely employed by us for some time. Simultaneous determinations 

transported, (b) it can be stored for an indefinite pi Prothrombin, coagulation tine, as described by Quick and 

period of time, (c) it is entirely safe and free from 

reactions, (d) it can be used in large and repeated 

doses, (¢) it is ready for instant use, and (f) it does outing time, a slight modification in technic was neceseitared 

- add to concentration of erythrocytes if this Con- ince the blood already had been citrated. In this work all 

Gition is present. blood used for normal controls was citrated in the same propor- 
tion as the banked blood. The percentage of prothrombin 
obtained was slightly less than that obtained with oxalated 
specimens of the same blood, owing possibly to the difference 

7) © >eTum, 
. Joseph: Reduction 

of Coscirenna Fluid Pressure by Concentrated Lyophile Serum, Arch. 

Neurol. & Psychiat. 30: 1288 (June) 1938. 

32. Robertson, O. H.: Transfusion with Preserved Blood Cells, Brit. 

M. J. 4:691 (June 22) 1918. 

35. Maisonnet and Jeanneny: Use of Refrigerated Blood for Armies, 

Paris letter, J. A. Mo A. 22811311 (Oct. 1) 1938. 

S. W., and Sekolow, N. L.: Plasma Transfusion as 
Treatment of Hemolytic Shock, Zentra’hl. {. Chir. 
y ‘ 
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J. Quice, Pa.D., M.D.. Miwavees 
found 
placed 


if 
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solution is added to plasma. By my adaptation ‘ 


i 


Plasma Prothrombin Content of 
(Dee. 16) 1939. 


‘113: 


M. A. 2828: 309 (Jan. 28) 1939. 


of 


Sigh 
Apait 6, 1940 
i to the presence of the citra experimentation in which 
less than 10 per cent and al for prothrombin content 
lative values in comparison wit The specimens of 100 cc 
of obtaining 500 cc. of bi sterile test tubes and 
0 cc. each were drawn into st similar to those in the 
refrigerator for from one to content aes ae 
quantitative method 
each 
D ho the experiment. 
Ss individual was used for 
N \ In this way it was 
a \ the test and to limit 
itself. 
during the 
of blood are 
~ expressed as 
wv SS with a normal 
A 
the initial value 
two i 
ve days a leveling off at approximately 
Chart 2.—Changes in p ' 
thirty-six days. gi 
When the allotted time of 
was det tha 
and his 
possible trans i 
rty-seven 
after dif 
THE PROTHROMBIN IN PRESERVED BLOOD 
from the eleventh to 
were tested each day, 
which only two sample 
The average prothro 
of prothrombin was calculated premrombin, occasionally as 
obtained with both methods are in -four hours. Rho 
In spite of daily fluctuatic ha d that even when 
of storage is increased there is observed a gradua | 
in the percentage of prothrombin determined by the 
Smith and his associates and a corresponding p 
disc | 
23h proth 
N —_™. 
~& 20 use a prolonging of the “prothrombin 
¢@ > 10 the fibrinogen, (2) formation of anti- 
coagulants and (3) changes in the prothrombin itself. To 
ascertain whether the first or second factor is the basic cause 
tae Wm Coys of the prolonged coagulation time it is merely necessary to 
—Decrease in prothrombin content of five specimens calculated determine the clotting time obtained when a standard thrombin 
method, solution of thrombi be readil 
The percentage of prothrombin decreased from an Marquette University School 
erage titration of 89 to 38 on the thirty-seventh : , 
day. The prothrombin time rose from an initial clotting time a Ta @ 
of eighteen seconds to twenty-nine seconds on the thirty- a ee 
seventh day. 
The correlation between the two methods is rather good, ing’: ter 
the variations obtained being largely accounted for by technical - Physiol. 114: 667 (Feb.) 1936. 
difficulties in the method itself. 
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PULMONARY EMBOLISM FOLLOWING THE INJECTION 
TREATMENT OF VARICOSE VEINS 


G. O. Deas, axo J. W. Towa City 


Probstein*® reported two cases of anaphylaxis and three of 
embolism with no deaths. Kilbourne* collected a series of 
twenty deaths due to emboli and other causes. An occasional 
death from allergy has been reported.’ 

We believe that embolism is the most common cause of death 
following the injection treatment of varicose veins. Its occur- 
rence is one of the most dreaded catastrophes in surgery. The 
patient who has felt well suddenly complains of severe pain in 


: 


three cases in which embolism 


Silverman * believes that the use of a large vol 
solution is the cause of most emboli. 


REPORT OF TWO CASES 
A recent survey of the last 600 cases of varicose veins treated 


versity Hospitals for treatment of large varicose veins which 

had been present in both lower extremities for twenty years. 

of Department of General State of lowa 
McPheeters, H. O., 

tun and A the Toca 

Isidore : of Embolism in 

Va wih Report of a 


arsten: ities Followi 
and of Emboli, Zent 


ertal rs int reatment 
‘a3: 148-154 (Jul iy) 1934, 

h_ Injection Treatment of 

Monet Oleate 


ection 
202: 1792-1794 (May 6) 1939. 
periment itt 
4. a Chir’ 409, 1931. 
editor: exthook Surgery, Philadelphin 
Saunders Company, 1939. 
Kettel." Westerborn.* 


10. MePheeters and Rice." Silverman.* 


VARICOSE VEINS—DEAN 


AND DULIN 


injected with a solution of 50 per cent dextrose and 20 per 
sodium chloride. The amount of solution for each injection 
varied from 25 to 35 cc. 

Two days later a red, swollen, indurated area was noticed 
on the left thigh at the site of the uppermost injection. The 
temperature was 102 F. The patient was therefore put to bed 


i rapidly and the temperature returned 

to normal within twelve hours. 
Fourteen days after the injection the patient suddenly had 
s of breath and a mild anterior thoracic pain 
which did not radiate. She rapidly went into shock, the blood 
pressure falling to 90 systolic, 70 diastolic, and the pulse rate 
rising to 150 a minute. Epinephrine and caffeine with sodium 
were administered subcutaneously. Three hours later 
the patient was greatly improved, the pain and dyspnea were 
less* marked and the pulse 100 a minute. However, 


picture was one of emboli with subsequent 
bronchopneumonia. 
Cast 2—A white woman aged 54, pounds 


The 


On the tenth day after injection 
She arose to be weighed and need fg wes spell, followed 
by severe pain in the chest associated with marked air hunger, 
cyanosis and a rapid pulse rate. Paras supportive measures 
she became 


At autopsy the pulmonary artery contained a large laminated 
antemortem thrombus. The lungs were congested and partly 
collapsed. The varicose veins above the ulcer showed an organ- 
izing thrombus, The heart was grossly normal. 


| Joye, A. 
She gave no history suggestive of past or recent thrombo- 
EE iicritis. She was moderately asthenic but her general health 
was good. Physical examination revealed a mild degree of 
arteriosclerotic heart disease. The blood pressure was 125 
systolic, 80 diastolic. A dry shallow ulcer approximately 2 by 
McPheeters ! has reported seven deaths in a series of 53,000 
cases. Four of due to embolism. Silverman? col- blood sugar and Wassermann tests were not_remarkable. 
lected nineteen cases of embolism from the literature and added 
one case of his own. In his series there were fifteen deaths 
and five recoveries. Kettel® reported ten deaths due to 
embolism in a series of 60,000 cases. Westerborn * has recently 
reported eleven deaths from embolism in a series of 30,000 
cases; he also mentions fifty-three additional cases of embolism. 
j Were applicc ‘auy. Figmt days later an apsce: 
in this region was drained and hot wet dressings were applied. 
There are on record, eee : 
occurred within a few minutes after the veins were injected.* ‘She temained pale, weak and very nervous. Morphine was 
The etiologic factors in embolus formation include bed rest &'¥® for rest, and digitalis was started. 
and infection. It is probable that continuous bed rest predis- Two days after this episode the pulse rate was 90 a minute 
poses to most of the emboli, the danger of bed rest being that with a regular rhythm, and the blood pressure was 130 systolic, 
it favors the development of venous stasis and a resultant % diastolic. The temperature had begun to climb, however, 
thrombophlebitis from which most emboli are thought to arise. 24 a diagnosis of bronchopneumonia was made. : 
The role of infection in embolism has been pointed out by _ Twenty days after the injections were made another episode 
de Takats.* Kilbourne * emphasizes the necessity of employ- ©! dyspnea, tachycardia and shock developed similar to the 
ing a sterile technic for the injections. He also believes that Previews attack. From that time on the patient's course was 
bactericidal solutions should be used and points out that eleven etrograde and she died the next night. 
of the twenty patients with embolism in his series were injected Although a postmortem examination was not made, the clin- 
with nonbactericidal solutions. Westerborn,* on the other hand, 
shows that in some cases emboli develop when bactericidal 
solutions are used. Sodium morrhuate and most of the other 
fatty acid preparations in use today are only weakly bactericidal. ‘E.), Was admitted tc mM ty Fiospitals lor treat- 
Occasionally an embolus will develop even though the patient ment of varicose veins, which had been present in the left leg 
has remained ambulatory after the injections and in spite of complained of shortness of breath 
the fact that no evidence of phiebitis exists,"” indicating that ae of the heart and lungs 
there are other etiologic factors than bed rest and infection. ood pressure was 143 systolic, 96 
ee of sclerosing diastolic. The left leg presented two masses of varicosities 
and a deep ulcer 4 cm. in diameter above the medial malleolus. 
The urine and blood studies including the Wassermann reaction 
, On the day of admission one varicose vein on the left leg 
was injected with 3 cc. of a 5 per cent solution of sodium 
morrhuate. On the following day some inflammatory reaction 
was noticed in and about the ulcer. The patient was kept in 
bed and dry heat was applied to the legs. An obesity dict was 
also maintained. During the next nine days her course was 
uneventiul except for slight pain in the left leg in the region 
of the varicosities. 
4. Westerborn, A.: Ueber die Emboliegefahr bei Injektionshbechandlung and she died thirty-one hours after the first untoward symptom. 
won Varizen nebet cinem Bericht aber die in Schweden vorgekommenen 
Emboliefalle, Acta chir. Scandinav. 321-358, 1937. 
Varicose Veins, J]. Missour 
6. Kilbourne, N. J.: EI 
of Varicose Veins, Am. 4. 
7. Shelley. H. J.: A 
COMMENT 
Our experience in these two fatal cases of pulmonary embolism, 
occurring in a relatively small series of cases, leads us to believe 
that the dangers of this procedure are greater than is usually 
reported. A critical analysis of these cases reveals several com- 
mon conditions. In neither case was the injection preceded by 
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a high saphenous a procedure which we now perform 
almost as a routine."' We have had no case of pulmonary 
embolus occurring after high saphenous ligation. Neither patient 
was kept ambulatory following the injections. The first patient 
was placed on complete bed rest because of a suppurative process, 
while the second was kept in bed because definite cardiac dis- 
had to be ruled out. The latter patient ned 

of shortness of breath, which was unquestionably due to her 
infection was present in the one. In the other 


PNEUMO-ENCEPHALOGRAPHIC AND ELECTRO. 
ENCEPHALOGRAPHIC LOCALIZATION OF 
AN EPILEPTOGENIC FOCUS 


L. N. Gotoewsoux, Onancesvec, N. Y. 
Jupan M.D., New Yous 
AXD 


BR. C. Mevee, M.D... Owanceevec, N. Y. 


REPORT OF CASE 
A white man aged 30, unmarried, was admitted to the Monte- 
fiore Hospital for Chronic Diseases on Sept. 11, 1938, with 
the complaint of epileptic seizures of four months’ duration. 
Eight years before he had been thrown from a rapidly moving 
truck, sustaining a basilar skull fracture from which he made 


Dulin, i; W.: Treatment of Varicose Veins, 
(Nev.) 1939. 


atk, Bow 

. :711- 

of Neurology, S. P. Goodhart, chief of staff, 
Montefiore Hospital for Chronic Diseases, New York. 
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a slow but complete recovery. In April 1937 he was stated to 
have dislocated his right shoulder during sleep wherein he 
was heard to make “funny noises.” Reduction of the dislocation 
was successfully carried out the following day; since that time 
the patient had frequently dislocated the same shoulder, learning 


until May 15, 1938, when he had an epileptic seizure during 


10 revealed a large pocket of air in the left frontal 
region just behind the frontal sinus, irregular in outline and 


somewhat dilated (figs. 1 and 2). 
Elect ographic studies were performed without any 
knowledge of the history, clinical or p sal o 


Unipolar Study—(a) Frontal region: right, normal; 
few alpha waves, many beta waves, fairly frequent delta waves 
with occasional spike forms. (+) Parietal and occipital regions : 


pain and discomfort were present for several days following = oe ie 
the injection, which suggests that some degree of inflammation 
was present. Chronic leg ulcers were present in both cases. he 
CONCLUSIONS 
The available evidence indicates that certain precautions i x 
should be observed with the injection of varicose veins in order a a 
to avoid the development of pulmonary emboli: J 
1. A high saphenous ligation or other indicated surgical f 
procedure should be performed before injection therapy. 4 
2. The patient should be kept ambulatory after the injections. a 
3. Injecting of inflamed veins should be avoided. ' 7 
4. A sterile technic should be carried out for the injections. ‘ 
5. Sterile solutions should be used for the injections. ‘ q 
6. Small amounts of the sclerosing solution should be used. ea + ‘ mee 
A case illustrating successful localization of an epileptogenic 
focus by pneumo-encephalogram is presented together with a 4 . 
confirmatory localization by clectro-encephalogram. Conclu- 
sions were derived from the latter procedure independently of 
the clinical and pneumo-encephalographic observations. Fig. 2.—Large pocket of air in the left frontal region revealed by 
his sleep. This was witnessed by his mother, who described 
. . tonic and then clonic phases with tongue biting and incontinence 
but no laterality of convulsive movements. However, the patient 
' | noted that there were slight weakness of the right upper 
extremity for two or three days afterward and a tendency to 
stumble. Between that date and July 3 there were six such 
seizures with similar pattern. His past history included a brief 
period of unconsciousness in his youth after being struck on 
Pe the head by a stone. A paternal uncle was said to have died 
% during an epileptic seizure. The patient's mother and brother 
. were described as “nervous and high strung.” 
The patient was tall, thin and well developed. He showed 
7 marked dermographia, ready flushing of the skin and chronic 
’ otitis media on the left. The blood pressure was 120 systolic, 
. 4 < 95 diastolic. The neurologic examination revealed a diminished 
right arm swing on walking and reversal of the normal hearing 
. = formula in the left ear. Hyperventilation and carotid sinus 
” > | ) pressure produced no effect. Examination of the blood, urine 
we a 7 | and spinal fluid revealed no abnormalities. The basal metabolic 
. Z44 ate rate, visual fields and x-ray appearance of the skull were all 
with the ventricle. The third and lateral ventricles appeared 
features. The report follows: 
Bipolar Study.—Fronto-occipital region: right, normal ; left, 
alpha waves less frequent than normal and broken up by large 
§=6numbers of beta waves; occasional delta waves. 
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THE DRUG THERAPY OF EPILEPSY 


WILLIAM G. LENNOX, M.D. 
BOSTON 


This is one of the second serics of articles written by eminent 
authorities for the purpose of extending information concerning 
the official medicines. The twenty-four articles in this series 
have been planned and developed through the cooperation of the 
U. S. Pharmacopeial Committee of Revision and.Tue Jovaenar 
or THe American Mepicat Assoctation.—Ep. 


opinion about the nature of epilepsy is out of date, a 
few paragraphs must be spent in orientation. The 
intelligent use of drugs in the treatment of epllepey 
necessitates an understanding of the 


WHAT EPILEPSY IS 

Briefly, epilepsy is a symptom of a disturbance in 
the electrochemical activity of the discharging cells of 
the brain: it is a P rare apy xysmal cerebral dysrhythmia.' 
In epilepsy the dysrhythmia of the brain is analogous to 
those disordered rhythms of the heart which interfere 
with cardiac function. ad in pl of electrical rhythm 
seen in a normal person in epileptic patients during 
the three principal types of seizures are shown in the 
accompanying electro tracings. 

WHAT CAUSES ABNORMAL RHYTHMS 
The dysrhythmia of the brain is, I believe, due to a 


Lad 


chemical process in brain cells are of course not known. 
However, the underlying causes of their abnormal dis- 
charge can be separated into two types: There is, first. 
the constitutional or hereditary or reaction of 
the discharging nerve cells—a quality tal and 
fixed. Second, there are abnormalities of the body or 
of the rest of the brain which act on the inner mecha- 
nism of the cells and accentuate the tendency to an 
abnormal discharge—factors precipitating and variable. 
To use a homely illustration, a bonfire requires both 
combustible material and a lighted match. Though 
probably both constitutional and environmental factors 
are present in all who have epilepsy, their relative 
importance varies in different individuals. The acquired 
abnormalities which activate the inherent ae 
to seizures are multiple and variable.? Con 

the greater portion of therapy must be individ 

made for the given patient. It is the main san des of 
1. Gibbs, F. A.; Gibbs, Erna L., and Lennox, W. G.: Epilepsy: A 
Brain @@: 377 (Dec.) 1937. 

. . Gu: : M Causes of Seizures in Indi- 
vidual Epileptic Patient, New J. 2O®: 386 (Aug. 24) 1933. 
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GENERAL TREATMENT 

y which is due to heredity can 
eugenics, since a laboratory 
ition to seizures 


conscientious physician. The most dramatic relief from 
have seen was obtained by patients who 
never took medicine for them. 

every physician, too large a number to be treated 
specialists. The family physician is most strategically 

to treat patients with seizures if he possesses or 
will acquire the required interest, hope and knowledge. 
The patient needs protection from physical and mental 
of ed seizures or from psychologic or 
personality di arising from the hostile attitude 
of society. Of the many handicaps that may face the 
attitude of the doctor to whom 
go for advice and encouragement is most inex- 


ts the initiation of rates that are either abnormally 
slow. This sounds utopian, but the 


physicochemical state, and it is already known that 
various procedures and medicines modify both the elec- 
3. Lennox, W. G.; and Gibbs, F. A.: 


The Inheritance 
of Epilepsy as Revealed by the Electro-Encephalograph, J. A. M. A. 213: 
1002 (Sept. 9) 1939. 
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the physician to find and if possible to remove the 
various causes, both fundamental and precipitating, that 
may be found. 

The portion o 
in time be 
method of dete 
ee and allied disorders m persons 1s now avail- 
able." The bodily disorders that help to produce sei- 
pe zures must each receive its own appropriate therapy. 
Brain tumors, meningeal scars, endocrine disorders, 
emotional disturbances, toxic conditions, inadequate 
physique and poor regimen must be treated individually. 
Such thera should be the incipal concern of the 
Traditionally the attitude toward the treatment of 
epilepsy is one of defeatism. By definition, epilepsy is 
a hopeless disease; why, therefore, waste time and 
attention on it? Because much of the current medical 
or causes of this disorder. 
WORMAL 
MAL PETIT PSYCHOMOTOR 
Types of cerebral dysrhythmia found in three types of seizures. The 
upper line is the tracing of a normal person, the waves occurring at the 
rate of 8 or 10 a second. Im the lower line the fast spiky waves at 
the left were recorded during a grand mal seizure, the wave and spike 
peculiar chemical or physicochemical constitution of middle diving 
neuronal cells which causes various cell clusters to dis- 
charge at a rate and with a voltage which is both cuysable. The majority of persons with epilepsy can 
abnormal and functionally devastating. The details of be either relieved of their symptoms or helped to live 
what_must be an inscrutably intricate and minute 4 useful life in spite of them. These fundamental and 
individual needs attended to, and not till then, the 
physician is free to consider medication. 
THE DRUG THAT WILL CURE 
The drug that can be spoken of as a specific for 
epilepsy (paroxysmal cerebral dysrhythmia), when and 
if it is found, will stabilize the rate at which the neurons 
of the brain discharge. In the cerebral dysrhythmias of 
epilepsy the waves of electrical activity are at times 
either too fast or too slow. Presumably a drug that 
effectively slows an abnormally fast rhythm will make 
a patient whose rhythm is already too slow worse. To 
complicate matters, most patients display a rhythm 
which is at one time too fast and at another time too 
slow. The ideal antiepileptic drug will be one which 
fast or 
electrical discharge of neurons is conditioned by their 


trical waves of the brain and the tendency to seizures.‘ 
Auricular fibrillation has its quinidine, and research 
should be able to discover new medicines that will con- 
trol the of better than drugs in 


use at present. is subject is tempting and 
stimulating, the of therapeutics must 
deal with drugs the value of which has proved 


y. 
HISTORY OF DRUG THERAPY 
i che oth, Fe 
both long and bizarre 


example, the prescriptions of Thomas Willis,* 
physic st Oxtord end perhaps the most fru 


teenth century, included such 1 
human skull, elk’s claw, liver 


1854, Delasiauve discusses fifty-two medicines then in 
use. At present our attention can be centered on three 
i barbiturates and hydantoinates. 

Potassium bromide, discovered in 1826, was intro- 
duced into the British Pha ia in 1835 (for the 
treatment of splenomegaly ) removed in 1851." 
Although Sir Charles Locock is credited with first 
using in epilepsy, he apparently never made 
a written communication on the subject. While dis- 


taking bromides, he (Locock) gave 
the drug to fourteen or fifteen female patients whose 
seizures were hysterical or related to the menses. All 
but one were benefited. Six or seven years was required 
for the use of the drug to become , but for fifty 
years it held undisputed first place in the treatment of 
almost 2 tons of bromide 

epilepsy was reported auptmann ° in 191 
He states that favorable results were obtained but does 
sented are in an unlabeled chart showing a reduction 
in the monthly number of seizures of one patient. 
Other German articles followed quickly, but the coming 
of the war prevented distribution of the drug and the 
first report from America was by Grinker *’ in 1920. 
In this country phenobarbital was adopted as the official 
(or ga ) in and under the proprietary 
name Luminal in the United States. 

In 1936 Putnam, ref to believe that knowledge 
had died with Locock and Hauptmann, began the sys- 
tematic evaluation of scores of drugs as anticonvulsants 
for animals. Putnam and Merritt in 1937 reported 
that sodium diphenyl hydantoinate (dilantin sodium) 
was superior to either ‘bromides or or phenobarbital in 
preventing convulsions electrically induced in cats, a 
result which they later confirmed on patients. 


4. Gibbs, F. A.; Gibbs, Erna L.. Lennox, G.: Cerebral 
weluat. 38: 29% (Feb. 
Wilh and Catone Convelsive Dic 
seveking, ft Cases Epilepsy Observed 
by the Author, tay) iss? 
Schlafm: m Therap. 9053. 
ants bei i Epilepsie, Minchen. med. Wchnschr. 
7G: S88 (Aug. 
1 and Merritt, H. H Experimental Determination of 
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GENERAL PRINCIPLES 
, not just one 
of the patient's ye If he stops convulsions but 


in doing so he patient stupid and an outcast, 
he fails. 


convulsion. Disturbances 
sympathetic and parasympathetic nervous systems, of 
sensation and of the psyche are part and parcel of a 
convulsive seizure, or ye may make up a seizure 
which is nonconvulsive. More than two thirds of all 
seizures consist simply of loss of consciousness with 

insignificant involuntary muscular movements (petit 
mal) or else of isorders equivalents ). 
The bromides and phenobarbital uncertain value 
for petit mal, or in large doses they may actually make 
psychic seizures worse. Overdosage with the bromides 
or phenobarbital may produce symptoms which resemble 
the mental or behavior characteristics of psychic epi 
lepsy. Overdosage also slows the electrical waves a 
the brain, which in psychic epilepsy already are 
abnormally slow.’* The unwary physician may be 
fighting fire with gasoline if he tries to stop all symp- 
toms by means of sedative drugs. 

3. The influence of drugs varies not only for different 
types of seizures but also for the same type of seizure 
in different patients. Because Sally Jones’s convulsions 
are helped by bromide or phenobarbital is no proof 
that Sam Brown will benefit. The use of an anti- 

ileptic drug is for each patient a fresh experiment. 
The object of the experiment is to find whether the 
drug helps him. No answer is possible unless there 
has been a control period when no drug or a smaller 
amount of the drug was taken. Seizures are notorious 
for the irregularity of their appearance. Natural remis- 
may apparent reason and 
last for years, are an encouragement to patients but 

fill the coffers of “ medicine” concerns and 
of the reports of reputable but 
uncritical writers. ence need for conservative 
appraisal of the results of medication. Paré’s modest 
declaration “I dress the wound, God heals it” is as good 
for seizures as for surgery. 

4. Medication should be continued only if thorough 
trial demonstrates its effectiveness in controlling or 
ameliorating seizures in this icular case. The 
matter of seizures aside, other effects of sedative drugs 
are undesirable. Physicians should have the hardihood 
in the face of general custom not to continue the use 
of a sedative drug if the patient is not benefited by it. 
Of course the trial, to be conclusive, must be of suffi- 
cient length, and even as little as a 10 or 20 per cent 
reduction in the number of seizures is worth while. 
Furthermore, though attacks continue unabated, trial 
may demonstrate that without medication they would 
be yet more frequent or severe. 


ADMINISTRATION 
Because seizures are usually uncertain in the time of 
their occurrence, the concentration of the drug in the 
body should be maintained at a constant level ; hence it 
must be taken daily. Only those occasional patients 
whose seizures occur periodically (as during the 
menses) or at a fixed time in the twenty-four hours 
can concentrate medication in the period immediately 


12. Lennox, W. G.; Gibbs, F. A., and Gibbs, L.: on 


11236 (Dee.) 1936. 


2. The physician is to prevent the whole seizure 
and not just the involuntary muscular movement—the 
fried with urine, and stones of swallows. Writing in 
cussing a paper by Sieveking in * he mentioned 
that, after reading of a German who noted his own 
(May 28) 1937. 
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the seizure. In the future, 
be by coms of daly 
readings.‘ Patients who have 
only nocturnal seizures are generally advised to take 
all their medicine at bedtime. However, the possibility 
of driving seizures into the undesirable daytime period 
must be considered. 

Maintenance of a constant level of bromide and 
phenobarbital in the tissues is possible because these 
drugs disappear from the body slowly. The bromides, 
though present in all body secretions, are eliminated 
mainly in the urine. After a single dose about 10 
cent will disappear in the fret tw twenty-four hours, 
traces may be found in the urine for months. In 
contrast, about four fifths of the phenobarbital is said 
to be oxidized in the tissues and only about one fifth 
is eliminated in the urine. Dilantin sodium a Te 
disappears from the tissues fairly 
amount of drug ingested should, an 
balance the amount destroyed or eliminated. Frequent 
doses throughout the day are not desirable because they 
bring the vatient’s ition to his attention. Once a 
day is su t for phenobarbital but, because of the 
— gastric lerieation from large single doses, the 

dilantin sodium are best given three times 
a day 

Anticonvulsant drugs often seem to act as a dam 
which prevents seizures for a time but allows them to 
come out with unusual volume when the drug is abruptly 
discontinued. In other words, these drugs may act by 
raising the seizure threshold rather than through any 

ific correction of the abnormal seizure mechanism. 
hmias. Medication should not be discontinued 
Soot. In the case of the bromides, the slow excre- 
tion cushions the withdrawal. The absence of an 
increase of seizures after withdrawal probably means 
that the drug was without effect. The beneficial effect 
of anticonvulsant drugs often “wears off.” In this 
event, be able to resume 
medication with hope of a repetition of the initial 
benefit. need not interrupt medication. 
The bromides are secreted in the milk of the mother. 

The aim of medication is to give an amount which 
will control symptoms without interfering with the 
normal activity of the individual. It is better for 
patients to have occasional attacks than to be free of 
that they are but half alive. 
or each patient must be deter- 

-eath-canved Dosage is more variable for 
in and dilantin sodium than for bromides, 
possibly because of individual differences in suscep- 
tibility or in the rate of oxidation. For accurate results, 
the physician should keep a calendar of his patient's 
seizures (the one devised by Wheeler ** is very good). 
Starting with a moderate dose, if seizures continue, 
the physician should step up the amount of the drug 
at intervals until an increase does not result in a 
decrease of seizures, or until symptoms of intoxication 
appear or a certain maximum is 

How long should medication be continued after 
seizures have ceased? Those who advise continuance 
for life give more credit to the drug than to natural 
healing forces in the body. The symptoms of epilepsy 
cannot be spoken of as cured but only arrested. After 
one or two years of freedom the dose may be reduced 


13. Wheeler, Theodora: Charting ficteet So Use in 
(April) 1936. 
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degree of abnormality of his 
‘ctro-encephalogram. 
A stumbling block in the minds of some patients, 
barbital and its 
derivatives, is the possibility of “getting the drug 
habit.” None of the three drugs under discussion are 


does so. Alert patients dislike sedatives because to 
effective doses they are likely to produce morni 
“hangovers,” but unlike the other two drugs “dilantin 
sodium does not have a sedative effect. 


PHARMACOLOGY 

In the intelligent use of these drugs the physician 
should be familiar not only with the effect on seizures 
but also with other effects. He would like most to 
know the essential mechanism by which the drug retards 
seizures and it is effective in some cases or in 
some types of seizures and not effective in others. 

Just how the chemical exerts its Sag nen effect 
her it prevents the 
ischarge (or its spread) by altering 
the eae of the cell membrane, by affecting the 
electrolyte balance or by the oxidative processes of the 
cells. After injection of a solution of a bromide into 
an animal, the greatest concentration of the bromide 
is found in the cortical and that of phenobarbital in 
the subcortical areas of the brain; hence the assump- 
tion that the action of the two drugs is on these respec- 
tive areas. But the apparent concentration of bromide 
in the cortex may simply reflect the high water content 
of the cortex. The relatively low concentration of 
bromide in the brain as with that in the 
blood and other tissues is due to the low chloride 
content of the brain.’* 

Though ignorant of the chemical mechanism by 
which sedatives act, workers are now able to record 
the effect of drugs on the essential electrical activity 
of the brain. Sodium or potassium bromide and 
phenobarbital seem to inhibit the development of = 
abnormal patterns characteristic of petit mal, or else 
they break up the abnormal rhythm before it has gone 
long enough to constitute a clinical seizure."* The 
effect on other types of dysrhythmia needs to be worked 


The principal pharmacologic features of the three 
drugs are as follows: 

Sodium or Potassium Bromide-——Bromine may be 
combined with many s—sodium, potassium, cal- 
cium, ammonium, lithium, strontium or zinc—to form 
the respective bromides. These salts are white, odor- 
less, cubital crystals or a granular powder. They are 
easily soluble. The bromides are absorbed rapidly 


Boshes, Benjamin: Study of of Bromides in 
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and several months later omitted. The physician must 
be guarded in his prognosis, because seizures may 
return after many years of freedom. Furthermore, 
the patient's clinical record may be good but his elec- 
trical record had. His bod 
by years but his brain dys 
as a syphilitic patient now receives active treatment 
if he is s om free but has a positive Wassermann 
dependence is more psychologic than physiologic, at } 
least in the usual epileptic person, who is not psycho- 
neurotic. He may fear to give up his drug, but in my 
he has no withdrawal when he 
out. 
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within fifteen minutes. A bromide behaves like a 
chloride, the two electrolytes maintaining a reciprocal 
relationship. For a steady concentration of bromide in 
intake should constant. 


100 to 500 cc. of isotonic sodium solution 

of sodium chloride in water daily. The process of 
debromidization may cause ion of symptoms, 
as the bromide is “ ” from the tissues to the 
blood stream and require two or three weeks for 


its completion 
In concentrated doses bromides, like any salt, cause 
irritation of the stomach, deh . With 


given in a single dose leads to depression of reflexes 

and mental calmness amounting to sluggishness and 

sleep. Excessive administration leads to poor memory, 

me oct disturbed speech, ataxia, impotence, anorexia, 
and emaciation. If persisted in there 


gave fifty-four private patients from 24 to 72 grains 
(1.6 to 4.6 Gm.) of bromide daily for a year or more 
and only 5.5 per cent gave evidence of mental deteriora- 
tion. Because 35 per cent of institutionalized 
patients are mentally abnormal, it must be concluded 
either that bromide as used by Patrick is a protection 
against deterioration or that those who remained in 
his orbit for more than a year were a highly selected 
(whether epileptic or normal) can_ take moderate 
amounts of bromide with impunity, whereas those 

leptic persons who are mentally unstable or have eke 
variant seizures would better be given other medication. 


w. or Con XII im Tice’s Practice of 


end Brown 
Arch, Neurol & Psychiat. 36; 1037 
J. 4 A. 103: 100 (July 14) 
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amounts, since readily excreted, should not influ- 


The physician who prescribes bromide (or who 
must diagnose bromide intoxication from other intoxi- 


effect either on seizures or on general s 
low a concentration as 100 mg. per hundred cubic centi- 
meters in the blood will be effective in controlli 
seizures in some patients, and as high as 300 mg. 

be ineffective in others. Symptoms of intoxication are 


Syrup of glycyrriza make 180 
Label: One teaspoonful in glass of water or milk three times a day 
after meals. 


This gives 15 grains (1 Gm.) three times a day, an 
average dose. If a cutaneous eruption or undue drowsi- 
ness appears, the amount must be reduced. If such 
symptoms remain absent but seizures persist, the dose 
can be increased to as high as 30 grains (2 Gm.) three 
times a day. Children require less in an amount 
roughly proportional to their weight. 


18. Wuth, Otto: Rational Bromide Treatment: New Methods for Its 

ribution of Bromide in Bl 

20. Cheavens, T and, Mental Dis- 

Twenty-Three 

State J. Med. 33: 375 pSepe_) 193? 1937. 


Cases, Texas 


The second objection to bromide, the tendency to 
acneform eruptions, may not seem important but actu- 
ally is, because a patient whose face is disfigured with 
marks of bromide eruption has his difficulties of self 
consciousness, of inferiority and of social adjustment 
greatly enhanced. Scrupulous cleanliness and the use 

economize on his dose of bromide, for more of it will of arsenic preparations may somewhat mitigate erup- 

be retained. Conversely, an increased sodium chloride _ tions. 

intake may increase the elimination of bromides and Preparations: There is no virtue in combining the 

bring on seizures. If the patient is suffering from various salts. The choice lies between sodium and 

bromide intoxication the treatment is infusion of from potassium. Crystallized sodium bromide contains 57 
per cent bromine and the potassium compound wl a 
cent. The former is less bitter. As the sedative effect 
is due to the bromide ion, the salt used is presumed 
to be a matter of indifference. However, the ratio of 
sodium to potassium in nervous tissues is highly influ- 
ential in the discharge of the nerve impulses. If 4 Gm. 
(64 grains) of sodium or potassium bromide is taken 
daily, the sodium would constitute about one fourth 
the normal average daily intake of sodium, and the 

larger doses the pulse, respiratory rate, reflexes a 

follow restlessness, disorientation, paranoid trends, hal- hood Wuth’s method for less 

lucinations and stupor. The physician may confuse this exact and Toxopeu’s, as modified by Dailey,"* for more 

state with the psychic seizures of epilepsy, which have exact quantitative analyses. Unfortunately, bromide 

already been emphasized, and by thoughtless medication relationships are highly erratic. The amount in the 

he may increase symptoms which he is trying to allay. 

Effect on Mentality and Skin: The two chief objec- 

tions to the long continued use of bromides in epilepsy 

have been the reputed effect on the mentality and that 

on the skin. The saddest and most baffling aspect of 

epilepsy is the tendency toward mental retardation. 

Any treatment which to the slightest extent accelerates 

the process is to be used circumspectly. Mental failure ycually present above 150 mg.” and a concentration of 

in epilepsy has no simple explanation but is related to 399 a te dangerous. Moments, few fatalities from 

heredity,'* of type, bromide intoxication have been reported. 

quency and Curation Of stizures and the Cxtem © Bromides are most easily and chea ibed 

brain lesions, as well as to the medical and psychologic ay sodium or potassium bromide tablets, 10 grains 

treatment given. Many patients maintain a normal (965 Gm.) each, or a prescription may be written 

intellect in spite of a flood of seizures and sedatives. for a watery solution, to disguise the taste, as in the 

Yet clinicians have always viewed the influence of prescription given 

bromides on mentality distrustfully. Recently Pas- 

kind ** has summoned a swarm of witnesses inst 

bromide from Echeverria to Ebaugh and believes that Selution of Sodium Bromide to Disguise Teste 

he refutes them by showing that Dr. Hugh Patrick : Gu. or Ce. 

B Sodium bromide ~ 
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Phenobarbital. — The larger amounts should not be used unless the 
acid ; the chemical formula is "Cal results, including the effect on seizures, are definitely 


tural formulas of phenobarbital 


C—N—H 


Cols 
Sodium 
crystalline 


odor- 


from 5 to 20 al (one-twelfth to one-third grain) 
for the initial dose, repeated at half hour it.tervals 
with 


respiration is dangerously depressed a Drinker respira- 
tor may be life saving. 
Dosage: Of from 1% to 2 grains 
ing on the circumstances and the results (and 
if the patient is closely observed) this may be increased 
to 6 (0.4 Gm.) or even 9 grains (0.6 Gm.) a day. 
Barbiturates: ‘Their Vse in Suicides, J.'A. 1340 CApril 8) 
A.: Materia Medica, Philadelphia, W. B. Saunders 
‘oer tions and Dangers of Intravenous 


Barbiturate (Sodium Luminal) and 
Other Dactivuris Acid ot Am. J. M. Se. 278: 390 (Sept.) 1929. 


solvent. 


odorless, white powder with a bitter taste. It is soluble 
in an aqueous solution at Py 11.7, which makes intra- 
impracticable. Dilantin sodium is 


tively weak hypnotic effect. Merritt and Putnam * 

have reported results on 267 patients treated for from 

two months to two years. They counted those patients 
considering 


the psychomotor (psychic equivalent) type, a form 
which is little influenced by the pheno- 
barbital. The least favorable results were encountered 
in petit mal attacks, in which there is transient loss of 
consciousness without muscle movement. In cases of 


24. Grinker, R. Use of Phenobarbital in Treatment of 
ies, J. A. M. A. 3: 1218 Oct. 19) 1929. 
25. Merritt, H. H., and Putnam, 
of Convulsive Disorders. foes’ (Sere 17) 


reatment 
1938; Arch. Neurol. & Psychiat. 42: 053 ¢ 


om any benefit should be reopened. The frequency of 
Oo : dosage and other points have been discussed under 
om general f phenobarbital con- 
tains 0 in) of phenobarbital 
in 4 cc 
Cats” ‘o—nin Because of the poor solubility of phenobarbital, 
a soluble phenobarbital (C,,H,,O,N,Na) is used for 
intravenous or subcutaneous injections. It contains 
a as 10 per cent less phenobarbital than the phenobarbital 
Phenobarbital is a white eg itself. The powder is put up in sterile ampules. It 
less and stable in the air; 1 Gm. 1s soluble in about 1 decomposes on boiling, so that the amount in the 
liter of water. The drug is readily absorbed from the ampule (2 or 5 grains [0.13 or 0.32 Gm.]}) should be 
intestinal tract. The small fraction not oxidized is dissolved in warm sterile distilled water drawn into 
excreted rather slowly. A single large dose may pro- 4 10 ce. syringe before injection, which should be made 
tect against seizures as long as four days. In toxic very slowly. Tablets of soluble phenobarbital are some- 
doses times prescribed for oral use on the assumption that 
relaxes smooth muscle. they are absorbed more quickly. Liquid preparations 
a fine mactlopapular generalized rash which resembles 4 the sodium salt should not be kept more than three 
of without ral pallor) — as absorbed carbon dioxide precipitates the acid 
and disappears in a few days after medication is if j ; ; 
pped as ; it could be shown that bromides and phenobarbital 
act in a different manner or on different areas of the 
cutaneous yh wll g The rash s to be an idio- brain, a combination of the two drugs might be more 
effective than either alone. Some clinicians believe 
he ghdominal “ad that their experience justifies a double barreled attack. 
mented contusion ond Grinker ** for the most resistant cases used from 15 
These psychic symptoms appear more easily in epileptic © 20 grains (1 to 1.3 Gm.) of bromide and 1% to 2Y% 
tients who are subject to psychomotor seizures. grains (0.1 to 0.16 Gm.) of phenobarbital three times 
pa . J Psy ; . a day, a maximum of 60 grains (4 Gm.) of bromide 
ll The question of whether phenobarbital contributes and 7% grains (0.5 Gm.) of phenobarbital daily 
to mental deterioration is not raised as often as in the . ae: Ss 
40 case of the bromides. While most patients take 1 or The barbiturate family is a large one. 
2 grains (0.065 or 0.13 Gm.) a day for years without Dilantin Sodium.—Putnam and Merritt," working 
ha ri ill lain of ing sleepi- On cats at the Neurological Unit of the Boston City 
noes and lethargy. On several occasions I have inad. Hospital, first demonstrated the value of dilantin 
soluble phenobarbital. In the barbiturates but is a derivative of glycolyl urea 
whether the drug is depressing the mentality, tem- imstead of malonyl urea. The structural formula has 
porary sharp reduction or elimination of phenobarbital 
is a wise course. 
Phenobarbital is now often used in attempted 
suicide." In a number of states it may be dispensed 
ly with a prescription. The fatal i ; 
pe wo. 4 Gm. (45 to 60 grains)?” The om it is a more effective anticonvulsant and it has a rela- 
of phenobarbital poisoning, after stomach washing, is 
the use of heroic doses of strychnine intravenously, 
eee better with the new treatment than with their previous 
Epinephrine h hiori (usually phenobarbital) treatment. 
youd The proportion of patients showing freedom from 
or substantial decrease in the number of the different 
types of seizures is given in table 1. Many patients 
had more than one type. 
The most striking improvement was in seizures of 


under dilantin sodium medication. Statements about 
pt tal varus authors cannot be reconciled, forwan 
use some 


ay tone classify as petit mal attacks 
y short psychic equivalent seizures. 
In the littke more than a year since the paper by 
Merritt and Putnam appeared, results in series of cases 
reported by Kimball,”* Phillips,?* Williams,” 
Blair, Bailey and McGregor,” Steel and Smith,” Hodg- 
son and Reese,“" McCarton and Carson,** Pratt,” 


istry of the ‘American Medical Association * listed the 
results on 542 patients treated by thirteen clinicians. 


very definitely improved as far as their attacks are 
concerned. Some are miraculously improved, many are 
not improved and a few are worse. In addition, many 
with mentality become clearer cither because 
of the decrease in seizures or because the underlying 


dysrhythmia is improved. 


Taste 1.—Proportion Showing Freedom from or Decrease 
in Number of Seisures 


Per Cent of Patients 
Whose Seizures W 


ere 
Number of Total 
Type of Seizure Patients Absent Reduced Helped 
Peychic variants.............. » “2 a 
The question whether dilantin sodium merely pre- 


vents the appearance of seizures or corrects the under- 


ing dysrhythmia is of course exceedingly important. 
associates and | ** observed that the intravenous 


ialadtion of the bromide or rbital tem- 


phenoba 

Fivtuad y prevent or abort the a of petit mal. 

land and his associates ** reported one case in which 
dyerhythmia was much improved by dilantin sodium. 
Merritt and I * find that in most of our cases in which 
examinations are made the electrical improvement does 
not parallel the clinical improvement. Electrical records 
Sciam Dipheny! Hydantoinatc, J. Michigan April) 


Ment. Sc. 83: 965 (Sept.) is 


L: Sodium Di Hydantoinate in Treatment of Epilepsy: 
Ment. Sc. 83: 976 (Sept) 


; Harrell, D. L., and Arnold, G. B.: 35. 
in Fifteen Selected Cases of Foilepey ot 
for and’ Fecbicminde, 


ydantoinate 
State Colony 
obinson, and _Oxgood, rati Effects 
Sodium in the Treatment of this 
P- 


1334. 
Dilantin Sodium, Reports of the Council, J. A. M. A. 213: 1734 
cles. 4) 1939. 
38. Hyland, H. H.; Goodwin, J. E., and Hall, G. 
of Electro-Encephalography, Canad. M. A. J. 641239 toed 
39. Unpublished data. 
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ofa who has had abrupt and complete relief of 
of the variety, may 


latter results bring 


ment of 
judgment 
permit j as 
improvements noted. "So far heave been. few 
relapses, these instances presumably compri patients 
whose seizures but not their dysrhythmia been 
improved. 

Physicians who have used dilantin sodium are agreed 
that its successful administration requires careful super- 
vision and manipulation of dosage. The guiding prin- 
ciple of treatment is to begin, in the adult, with 0.1 Gm. 
(1% grains) three times a day and, if seizures continue, 
gradually to increase the dose until seizures are con- 
trolled or unpleasant side actions appear. Under this 
plan a large proportion of patients will manifest toxic 
symptoms. None of the symptoms are serious if noted 

ly and proper action is taken. The most prom- 


inent are as follows: 

Symptoms: Gastric symptoms are presumably due 
to the alkalinity of the drug. The capsules, which are 
usually taken with half a glass of water before meals, 
may be taken after meals. Nausea may be relieved 
by the addition of one-sixtieth grain (1 mg.) of bella- 


The most prominent symptoms of the central nervous 
system are es instability of posture, ataxia, 
tremor, nystagmus and blurred or double vision. Clonic 
jerkings, which may appear, are probably petit mal. 

Scarlet fever-like rash, dermatitis or itching of the 
o: may occur. Occasionally fever accompanies the 


Rarely a feeling of weariness and is com- 
plained of. This may be relieved relieved by the use of amphet- 
amine sulfate, from 5 to 10 mg. taken in the first half 
of the day.” Even more rare is a complaint of 
hirsutism, especially in adolescent girls, or swelling 
of the face. H of the gums was reported in 
57 per cent of Kimball’s cases ** but in only 3 per cent 
of the Boston City Hospital series. Kimball's conten- 
tion that the scurvy-like appearance of the gums was 
due to deficiency of ascorbic acid has been disproved 
by Gruhzit."* 

Although many patients are mentally brighter while 
taking dilantin sodium, several instances have been 
reported in which delusions or hallucinations, excessive 
activity or other psychotic manifestations occurred. 
After medication had been stopped and again started, 
the psychotic symptoms might or might not reappear. 

The appearance of any of these symptoms may 
require reduction, temporary or permanent, in the 
amount of the drug ingested. 

Dosage: The beginning dose of dilantin sodium for 
adults is 0.1 Gm. (1% grains) taken three times a day 
before meals. The use of other anticonvulsant drugs 


Cohen, Benjamin, ap Myers. Abraham: Effective Use of Pheno- 
harhital and Benzedrine Sulfate (Amphetamine Sulfate) in Treatment of 
Epilepsy, Am. J. Psychiat. 93: 371 (Sept.) 1938. ie 

r- 
ty-Sixth 


41. Gruhait, 0. M 
36-29, 1998 4 
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pure petit mal, improvement was noted in only 47 per of patients who are rendered symptom free may con- 
cent. In cases in which both petit and grand mal _ tinue as bad as ever. On the other hand, the record 
occurred, 61 per cent showed improvement of their 
- 
Or persons WI Wi 

symptoms, with the hope of preventing the develop- 
Frost,** Weaver, Harrell and Arnold * and Robinson 
and Osgood.** The Council on Pharmacy and Chem- 
Among all these authors there is general agreement 
that if dosage is adequate the majority of patients are 

Preliminar 
1939. 
35. Weaver, O. M. 


Votume 114 
14 


should be continued in amounts for a week 
after dilantin sodium is started. amount of dilantin 
sodium may be increased to a maximum of 0.6 Gm. a 
day (0.4 Gm. for children above 6 years of age). Chil- 
dren under 4 years of age may start with 0.03 Gm. 
(one-half grain) twice a day, increased if necessary 
to three or four times a day. For children who cannot 
take the capsule, the powder may be mixed with cream 
to disguise the bitter taste. It is dispensed in 0.03 Gm. 


as well as in 0.1 Gm. (1% 
fore small 


dosage of dilantin sodium, the addition of moderate 
amounts of (from 1 to 2 grains a day) 
is often beneficial. The optimum dose or combination 
of doses can be arrived at only by trial, and the pre- 
scription of a capsule which contains both dilantin 
sodium and phenobarbital in a fixed ratio is to be 


fact that the successful prescription of dilantin 

sodium calls for the careful and personal supervision 
of a physician should prevent its exploitation by the 
mail order type of medical practice 

Status epilepticus is the dreaded condition in which 
convulsions come one after the other without conscious- 
ness being —— In this emergency the intravenous 
injection of soluble rbital is the physician's 
main . The amount may be from 3 to 5 grains, 
repeated if necessary after six hours. The tendency 
is to overdose. Patients are often so thoroughly 
drugged that vital sses consciousness are 
reestablished only with difficulty. In the maintenance 
of strength dissipated in violent convulsions, infusions 
of physiologic solution of sodium chloride or of dextrose 
solutions are of prime importance. If the patient's con- 
dition becomes such that complete exhaustion is feared, 
control of convulsions by the use of a volatile narcotic 
such as ether or chloroform is probably preferable to 
narcotization with phenobarbital enema 
followed by 4 drachms of 
and of olive oil left in the rectum is a valuable routine 
measure. 

There may also be status icus not 
of convulsions but of petit seizures. Patients will 
be in a condition of stupor or daze, able to speak or 


answer sit questions but incapable of mental work. 

ychic y lectro-encepha- 
lograph dministration of natty Ay to 75 Gm. of 


or having the a mixture of 
10 per cent carbon dioxide in 90 per cent oxygen may 
break up the attack. Drugs seem to be useless. 


COMPARATIVE VALUES 
In the past decades, drugs by the ton have gone down 
the gullets of persons with epilepsy, but large, care- 
fully controlled statistics on the comparative effect of 
bromides and of rbital on the same extra- 
mural patients and on different types of seizures are 
lacking. The nearest approach is perhaps the tabula- 
tion of results of a large group of noninstitutionalized 
tients.**? Of 766 patients who had taken pheno- 
rbital, 65 per cent reported imprevement; of 289 
taking bromides, 53 per cent, and of 124 taking “pat- 
ent medicines,” 40 per cent were apparently improved. 
The proportion reporting improvement in mentality 
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42. Personal unpublished data. 
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while taking these three types of medicines was, respec- 
tively, 30 per cent, 26 per cent and 13 per cent. 

If the patient has mal or psychomotor seizures 
and his physician is informed and conscientious, I 
believe that dilantin sodium is the If 
adequate initial medical supervision is not available, if 
attacks are predominantly and unmistakably petit mal 
(and if dilantin sodium fails) then phenobarbital, or as 
a third choice bromides, must be resorted to. 


COMPARATIVE COSTS 


For patients who must use a drug for an indefinite 
number of years and whose earning capacity is seriously 
impaired, the cost of treatment is an important con- 
sideration. The poor patient who must buy on a hand 
to mouth basis pays per tablet ten times as much for a 
few tablets as he would pay for 1,000. A given amount 
of phenobarbital costs five times more in quarter grain 
than in 1% grain tablets. As indicated in table 2, the 
drug therapy of epilepsy need not be expensive—less 
than $3 a year. 

are much than solutions. Striking is the three- 


Bought end Dose, 
Preparation Price Grains 
Phenobarbital, 1% grain tablets............ 100 @ 99.75 1% 92.75 

grain tablets.............. ~e@ 1.9 9.10 
me tor 65 
Phenoba 


that phenobarbital sold under the name of Luninal is 


PROPRIETARY DRUGS 

Phenobarbital (plus other unimportant drugs) sold 
by a mail order drug concern costs eighteen times as 
much as undisguised phenobarbital. The poor | ys 
who buys treatment by mail because he “can’t afford a 
doctor” could, with the $50 extra which he pays yearly 
for the medicine, purchase excellent medical advice 
(provided of course he knew where to find it). 

More than any other group of patients, those with 
epilepsy are subject to a barrage of form letters from 
proprietary drug companies which promise to cure the 
disease or refund the money. Thirty-eight of these 
so-called epilepsy cures have been analyzed, and the 
results are published in a brochure by the American 
Medical Association.** The principal drug is bromide 
or phenobarbital, usually the latter. In recent years 
the number of advertised “cures” has decreased but the 
skilfulness of advertising has increased. 

The physician who merely asks the routine questions 
and with a hopeless shake of his head writes a pre- 
scription must not be surprised if his epileptic patient 
goes to an osteopath or responds to the invitation 
brought by the mailman. One remedy for the medicine- 
by-mail evil lies in telling the public what epilepsy is 


43. Epilepsy Cures and Treatments, Chicago, American Medical Asso 


deprecated. 
fold premium paid yearly for the trade name Luminal. 
I do not know of a medical report which would indicate 
Taste 2—Yecarly Cost of Drugs Used for Epilepsy 
* The retail price in Boston drugstores is from $1.75 to 92.0. 
Ineluding cathartic and other unimportant ingredients. 
ciation. 


La . League Against Epilepsy. Members dues 
ymen’s inst y. Mem pay 
and receive in return a series of bulletins which give 
the public should know 

THE 
What rewards may doctor and patient expect from 
faithfully followed drug therapy? Because no treatment 
is as yet specific (though the sedatives which slow 
electrical waves approach this for grand mal), treat- 
therefore individual. ae izations do 
fs ads of of battles 
thousands 


Average results 
of seizures and for 
siderations, namely cessation of seizures, normal men- 
tality and life. As regards both seizures and life, the 

lowing conditions a grand mal, if seizures began 
me or after Alert tegen or come infrequently or if 
the total number is small; if mentality is normal or if 
the brain is uninjured ; if there is no family history of 
epilepsy or mental disease, and if there is sufficient 
money, intelligence and cooperation to follow the treat- 
ment instituted. 

As regards maintenance of normal mentality, the 
outlook is best if seizures are petit mal but in other 
— s parallel the outlook for cessation of seizures. 

tistics concerning patients receiving active medi- 
cal attention need to be studied ee ae 
source. On the one hand the records of clinicians may 
be artificially optimistic. Thus Pollock * in 1937 saw 
eighty-five eae treated with bromides 
for more t Of these, thirty-nine (46 per 
He must have been treating an unusually mild group, 
for 72 per cent of the 
surviving clientele of any physician is weighted with 
favorable cases, for epileptic ients are notorious 


CHANCE OF SUCCESS 


ence improvement. Also the greater his reputation 
his fees) the fewer the number who can afford to con- 


receiving bromide or 
"(perhaps from 10 to 20 
per cent) will cease to have a a larger proportion 
(perhaps from 20 to 30 cent) will not be helped 
and the majority (from 50 to 70 per cent) will receive 
varying degrees of benefit. These are but estimates. 
The proportion benefiting should be revised upward if 
dilantin sodium is used. 

A seizure is an irregular and unpredictable symptom. 
In judging results of treatment the observer must 
without apparent cause in about 20 per cent of patients. 
Furthermore, although a pathologic condition such as 
“cerebral dysrhythmia” may perhaps be spoken of as 
cured,” a symptom such as “seizures” can only be 


44. Polteck, L. J.: Remissions of Attacks in Epilepey Treated with 
f'n. MA 5201652 36) 
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Tue Councit on Pavsicat Tueeary nas 
OF THE FOLLOWING ABSTRACT AND ATION. 
Howaaep A. Cantrena, Secretaty. 


ABSTRACT OF MINUTES, MEETING 


OF COUNCIL ON PHYSICAL 
TH 


ROENTGEN RAYS AND RADIUM 

The question of the increasing sale of small x-ray units to 
unqualified physicians was discussed at great length. It was 
agreed that there was little that could be done at the present 
time to discourage this practice, except perhaps to prepare 
articles dealing with the important phases of the problem; i. ¢., 
minimum standards for fluoroscopic equipment and the dangers 
of using fluoroscopes in the setting of fractures, and to give 
sound basic information. 

The work of a group of consultants on roentgen rays was 
discussed. The Council was informed that two articles, one on 
the dangers of roentgen rays and the conditions under which 
their use is dangerous and one on the minimum standards for 
fluoroscopes, have been scheduled for publication. An article on 
the i use of radium or radon by physicians without 
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and what physicians can do for patients afflicted with arrested. A remission of seizures, no matter how long, 
it. Toward this end the group of physicians called the may be followed by relapse. In his conduct of a case 
the physician will with humility realize the odds against 
him but will work with and not against the healing 
physiologic mechanisms and will remember that very 
smali therapeutic weights may tip a heavy scale in a 
favorable direction. 
SUM MARY 
Epilepsy is a paroxysmal cerebral dysrhythmia. The 
ideal drug, when found, will be a regulator of the rate 
of the electrical waves of the brain. Because the rate 
in grand mal is abnormally fast, in psychic seizures 
abnormally slow and in petit mal alternately fast and 
slow, the commonly used sedatives (which tend to slow 
the rate) are principally useful for grand mal. 
Dilantin sodium possesses two advantages over 
phenobarbital : its — effectiveness in a 
grand mal and psyc or seizures and its absence 
hypnotic effect. 
818 Harrison Avenue. 
The Council on Physical Therapy held its annual meeting on 
Dec. 1-2, 1939, at the headquarters of the American Medical 
Association. The members present were Dr. Harry E. Mock, - 
chairman, Drs. Anthony Cipollaro, William W. Coblentz, John i 
S. Coulter, Arthur U. Desjardins, Frank D. Dickson, Walter 
E. Garrey, Frank H. Krusen, Frank R. Ober, Ralph Pember- 
ton and Horatio B. Williams. 
Dr. Mock was reelected chairman and Dr. Garrey vice chair- 
man. 
RESEARCH 
Financial aid was awarded in the form of research grants to 
four investigators to assist in experimental work on the effect of 
heat in bone and joint repair, investigation of shielding dia- 
thermy equipment, investigation of dosage meters, and artificial 
respiration. The reports on previous grants awarded by the 
. Council gave a creditable showing for the amount of money 
shoppers. y know that time ts the essence P expended. Numerous requests for aid in research were con- 
and quite properly refuse to be under the treatment sidered at the meeting. 
of one physician year after year if they do not experi Sa lla 
Count was to conto te 
: investigation tive to the most desirable means for eliminati 
read on a lamp load, was suggested as a minimizing influence. 
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HALIBUT LIVER OIL WITH VIOSTEROL (Sce 
New and Nonofficial Remedies, 1939, p. 517). 


I. V. C. Halibut Liver Oil with Viosterol (A. R. P. I. 
oil with viosterol- 


Manefactured by the International Vitamin Corporation. New York. 
No U. S. patent. U. S. trademark 314,818. The viosterol used is manu- 
actured American Resea a subsidiary of 


t 
General Mills, Inc.. Mi is, U. S. patent 2.117.100. 
Soluble Gelatin V. C. Halibut Liver Of] with Viosterol 
1. Process minis: Each 8,500 


Council on Foods 


Tue CounctL HAS AUTHORIZED FUBLICATION OF THE FOLLOWING 
REPORT BY DR. ROSE IN WHICH 15 PROVIDED A REVIEW OF AVAILABLE 
EVIDENCE ON THE NUTRITIVE VALUE OF QUICK-FROZEN Foops. Tuts 
REPORT WAS wy De. Rose at THe seovest oF tae Covncit. 
PastLy OW THE BASIS OF THIS REPORT THE CoUNCIL HAS VOTED TO GIVE 
CONSIDERATION TO QUICK-FROZEN VEGETABLES AND FRUITS WITH A VIEW 
TO INCLUSION IN THE LIST OF ACCEPTED FooDs. 


C. Secretary. 


THE EFFECT OF QUICK FREEZING 


ON THE NUTRITIVE VALUES 
OF FOODS 
MARY SWARTZ ROSE, Px.D. 
NEW YORK 


The development of methods for the rapid reduction 
of the internal temperatures of food materials to very 
low levels has resulted in a phenomenal growth of the 
frozen food industry during the past ten years. Accord- 
ing to the United States Bureau of Foreign and Domes- 
tic Commerce,’ the quantity of quick-frozen foods in 
1937 was more than 273,000,000 pounds, and an increase 
of 47 per cent was estimated for 1938, which would raise 
the production to 480,000,000 pounds. Of the total 
quantity marketed in 1937, approximately 50 per cent 
consisted of vegetables, of which nearly half were peas, 
12 per cent of chicken and poultry, 12 per cent of fish, 
11 per cent of fruits, of which more than half were 
strawberries, 9 per cent of beef and 2 per cent of lamb.* 
Fish, because of the necessity of preserving the prod- 
uct even for almost immediate consumption, was the 
first food to be commercially quick-frozen. Now the 
freezing of haddock and salmon fillets and codfish 
steaks is an important part of the fishing industry, 
and oysters, clams, scallops, shrimps, crab and lobster 
meats have been added to the list of packaged items. 
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The freezing of fruits has grown out of the cold- 
pack be 
» @ great variety of 


broccoli, aspa 
cauliflower. 
learn what changes may occur in foods subjected to 
this new mode of preservation and likely to be kept 
in storage for relatively long periods. 


plant cells. The usual temperature range for rapid 
freezing is from —178 C. (0 F.) to —40 C, 
(—40 F.). In lowering the temperature from 0 C. 
(32 F.) to — 26.1 C. (—15 F.) about 85 per cent of 
the water of the food crystallizes as ice. In the case of 
foods frozen slowly, the ice crystals may be many times 
the size of the individual cells, piercing and tearing the 
delicate cell walls. On defrosting this causes exces- 
sive leakage, which results in change of texture and loss 
of flavor. Extremely low temperatures are necessary 
to pass the products as rapidly as possible through the 
zone of maximum crystallization, 0 C. (32 F.) to — 5 C. 
(23 F.) and obtain a temperature of — 17.8 C. (0 F.) 
within the product. In flesh foods the colloidal gel is 
largely reversible and when the frozen product is thawed 
the cells reabsorb most of the water, but in prod- 
ucts the gel is irreversible, the inelastic cell walls rup- 
ture easily and the water is not reabsorbed after thaw- 
ing ( Birdseye,’ Woodruff *) ; hence fruits and vege- 


stored for many months without substantial 
in quality. 


TYPES OF PROCESS USED IN QUICK FREEZING 
There are various methods of quick freezing. The 
main types may be briefly classified as follows : 


are 
2. Indirect immersion. The food is placed in metal con- 


or the food may be frozen in a solid block of water, brine or 


ice. 

3. Indirect contact, single plate method. The substance to 
be frozen is placed on a metal plate the under side of which 
is in contact with the freezing brine. In practice there may 
be a metal pan floating through channels of cold calcium 
chloride brine or a conveyer with metal plates filled with fins 
which drop into the cold brine. The food may or may not 
be packaged and may or may not be under a certain amount 
of compression. 

4. Indirect contact, multiple plate method. 


of Commerce, tay, Commerce, April 


2. Fisher, A. R. Development of the Quick-Frozen Food Indus- 
try, Butcher's 1908. 


3. Birdseye, Clarence: The Quick-Freezing of Perishable Foods, lee and 
Refrigeration 78%: 547 (June) 1930; Were -Frozen Vegetables 
Stand Today, Food 19 1. 

4 J. G.: Preservat 
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add 0.5 cc. of sulfuric acid and 3 cc. of hydrofluoric acid, evaporate to 
dryness in a hood, finally ignite for two minutes, cool and weigh: the 
lows in weight due to silicon dioxide is not more than 48 per cent nor 
less than 43 per cent. The ratio of magnesium oxide to silicon dioxide 
is between 1: 2.20 and 1: 2.30. int 
Transfer 1 Gm. of magnesium trisilicate to a glass stoppered flask, Ss, pes nea Ss, s, 
add 16 cc. of a solution containing 5 me. of methylene Tae in each gra pt PP 
cubic centimeter and dilute to 75 cc.; shake continuously for ten minutes peaches are among the fruits now being packed. Among 
and at intervals during one tr. the mixture te separate, an 
centrifuge ‘a pute af the liquid or decant through a fine filter: the the vegetables being successfully quick-frozen besides 
filtrate should be clear and colorless. peas are lima beans, corn, string beans, spinach, 
Magnesium Trisilicate-Mallinckrodt.—A brand of mag- 
nesium trisilicate-N. N. R. 
Manufactured by Mallinckrodt Chemical Works, St. Louis, Mo No 
UL. S. patent or trademark. 
that of freezing fruits and vegetables because the animal 
cells are more elastic and less readily disrupted than the 
I. V. C. halibat liwer off with viesterol is prepared by combining 
liver oil, viesterol and cod liver off in such proportions that the finished 
product has the required N. N. R. vitamin K and D potency. 
abies love their turgidity and original firm structure 
Through the development of modern methods in quick 
freezing, nearly all vegetables with the exception of 
tomatoes, lettuce and celery can be readily frozen and 
change 
freezes at around — 40 C. (—40 F.). The containers may be 
made in compartments so that individual pieces can be frozen, 


Hi 


consumer has presented many problems besides actual 
freezing, such as the selection of suitable varieties of 
fruits and vegetables, the treatment of the raw material 
before freezing, and the packaging, storage and trans- 


flavor. 

The quality of all raw materials must, of course, be 
carefully safeguarded. In case of sea foods, autolysis 
must be prevented lest it produce distasteful changes 
in flavor. Hence fish are usually brought directly from 
the boats to the freezing plant, cleaned, washed and 
frozen “round” or cut into fillets of uniform size. They 
are also being frozen aboard the trawlers from which 
they are caught. Fruits are washed, cleaned, sorted, 
usually sliced and sometimes pulped before freezing. 
They are generally packed in small containers with 
sugar or syrup which covers the fruit and helps prevent 
drying and oxidation. In vegetables, freshness is of 
the greatest importance and the sugar content and 
tenderness of the raw material may determine the 
acceptability of the finished product. Vegetables, before 
being frozen, must be washed, graded, trimmed and 


on brussels sprouts, skins on peaches, 


: 
i 


in meats and sea foods from 33 to 36 per cent in 


2 


temperatures of from — 20.6 C. (— 5 F.) to — 23.3 C. 
(— 10 F.) for at least nine months or a , 


tutions consumer size pro servings for four 

people, thus giving the housewife a convenient 

ing unit. Refrigeration must be main during 
refrigerated railway cars must 


designed, with silica gel and mechanical refrigeration 
systems built in, and low temperature is also main- 
tained by means of solidified carbon dioxide, cans of 


marketing, display cabinets which will hold the foods 
at temperat of from — 17.8 C. (0 F.) to — 23.3 C. 
(— 10 F.) are required. The expense of such cabinets 


lighting circuit or, if several cases are to be kept cold, 
by refrigerating equipment placed in the basement and 
connected with all the cabinets. Cases have also been 
designed to use solidified carbon dioxide, with suitable 
control of the evaporating carbon dioxide to insure an 
even temperature. 

Retailing of frozen foods is still in the experimental 
stage. It is estimated that, of the foods packed in 1937, 
5 per cent went to processors, bakeries, ice cream man- 
ufacturers and preservers, 40 per cent to hotels and 
institutions and 55 per cent to the retail trade. 


C.; Di . J. H., and Berry, J. A.: Enzymes Can 
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(a) Double belt freezers consist of two flexible metal subjected to a preliminary scalding or blanching to 
belts which hold the food placed between them at any desired fix the desirable color and retard enzyme action, which 
pressure and carry it into a tunnel, where brine sprays at tem- is one of the causes of spoilage in storage ( Diehl, Dingle 
peratures of from — 42.8 C. (—45 F.) to —45.6 C. (—S0 F.) and Berry,’ Arighi, Joslyn and Marsh,* Tressler and 
Evers’). This process further cleanses the vegetable, 
decreases the number of micro-organisms and reduces 
the bulk. All waste is eliminated, such as shells on 
a form ready to cook and effecting economy of space. 
= 
Packaging must be accomplished in moisture-proof, 
vapor-proof materials to minimize desiccation, and for 
— many types of food the packages must be watertight. It 
$s is also important that the containers minimize enzymic 
brine and — changes a access of outside 
air. fats of most flesh products are readily oxi- 
velocit dized by contact with air during cold storage unless 
foods held in check by a practically airtight protective coating 
and low storage room t ratures. Since storage 
may be hat 
frozen at 
1,300 local plants, containing some 450,000 lockers, 2 
a total of than pounds containers with metal top and bottom and sides, 
produce their number is rapidly increasing. and rectangular cartons of various sizes. ieene of 
SPECIAL PROBLEMS IN SELECTION AND PREPARATION Waterproof vegetable parchment papers and cellophane 
OF FOODS FOR QUICK FREEZING used and are — 
: : iter wrappers may be o at-sea glassine, par- 
The chain of steps leading from the producer to the the like. Packaging standards ect up 
by the Northwest Frozen Foods Association in 1938 
call for a consumer carton based on the size for 12 
ounces of peas to be used for other vegetables regard- 
less of weight and 2% and 5 pound cartons for insti- 
portation o rozen S. erent varieties 0 
the same food have manifested very different freezing 
qualities, and even the same variety produced under 
different soil or climatic conditions may vary consider- 
ably in suitability for quick freezing. Thus, of more }, heavily insulated. Refrigerated trucks have been 
than 100 varieties of peas, only two or three are 
regarded as satisfactory for quick freezing. Some 
fruits, for example raspberries, can be packed in a dry 
form without changes occurring in their flavor or tex- raven brine am natented devices For retar 
ture, but others, as strawberries, lose their color and 
flavor unless sugar is added and have to be sliced to 
get a quick impregnation of sugar. Only varieties 
which yield firm slices are suitable for such treatment. as Deen a Major problem in the distribution of frozen 
Different varieties of peaches show marked difference foods. Refrigeration may be by mechanical units built 
in oxidative browning and change in texture and jnto the case which can be plugged into the regular 
se Off 
(Aug) 1933. 
6. Arighi, A. L.; Joslin, M. A., and Marsh, G. L.: Enzyme Activity 
in Frozen Vegetables, Indust. & Engin. Chem. 28: 595 (May) 1936. 
7. Tressler, D. K., and Evers, C. F.: The Freezing Preservation of 
— Juices and Vegetables, New York, Avi Publishing Company, 


BACTERIOLOGIC RESEARCH ON QUICK-FROZEN 


and Conway ° suggest as a practical 
orty-eight hours of storage of 100,000 


and Park** examined various fruits and 
8. Geer, L. P.; Murray, W. T., and Smith, E.: Bacterial Content 
Am. J. Pub. Health 33: 673 (July) 1933. 
5 ‘ A., and way, W. S., Jr.: 
i y oe in the Fishery Industries, Am. J. Health 27: 1094 
ov. 


10. Smart, Helen F., and Brunstetter, B. C.: 
F : Sealding Tests; 


(May-June) 1938. 
icrococeci Survivi 
rozen-Pack Properties, ibid. 4: 203 
(March-April) 1939. 
13. Fellers, C. R.: Public Health Aspects of Frozen Foods, Am. J. 
Pub. Health 22: 601 Gene) 1932. 
14. Berry, J. A.: icrobiology of the Frozen Pack, Canning Age 
23: 251 (April) 1932. 
15. Smart, Helen F.: Further Studies on Behavior of Micro-Organisms 
in Frozen Cultivated Blueberries, Food Research 4: 287 Pap June 1939. 
16. Wallace, G. I., and Park, S. E.: M of Frozen Foods: 
ic Bacteria in Frozen Cherries 
a fa J. Infect. Dis. 522146 (March-April) 1933; V. 
Behavior Clostridium inum in Frozen Fruits and in Vege- 
tables, ibid. 52: 150 (March-April) 1933. 
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to —35 C. (—3 
and holding 


partial thawing -frozen i 
one half to two | 
freezing renders meats more tender. Thus T 


weeks of storage was as tender as grade A steak prior 
from 1.1 C. (34 F.) to 28 C. (37 F.), and then cut, 
packaged, ick-frozen and stored at 


NUTRITIVE VALUES OF QUICK- N FOODS 
Studies of the chemical composition of quick-frozen 
foods in relation to nutritive value have mainly 
directed to the possible loss of vitamins. However, 
Watson and Fellers ** investigated the effect of freezi 
on the proteins of the blue crab (Callinectes sapidus) 
ys Prescott, S. C., and Geer, 
ROR: K., and 
Cc : Temperatures for Frosted 
Cold Storage 41: 100, 1938. 
19. Augustine, D. L.: Effects of Low Temperatures 
richinella Spiralis, Am. J. Hyg. 27: 697 (May) 1933. 
20. Tressler, D. K.; Birdseye, C., and Murray, W. T.: Tenderness 
: of Relative Chilled and 
in. Chem. 241242 (Feb.) 1932, 
Determination of Period of 


. K., and Murray, W. T.: IL. 
ired to Produce a Tender Quick-Frozen 


Proc. Ann. Meet., Am. Inst. 


A. A.: Vitamin 
egetables, Ice and 


Crab (Callinectes Sapidus) 


Latreille), Tr. Am. Fi Soc. 65: 342, 1935. 
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| vegetables after inoculation with detoxified cultures of 
FOODS types A and B of Clostridium botulinum and other 
The value of freezing in reducing the number of micro- Samples treated with a toxic culture of each of these 
organisms present in foods has long been recognized, Strains and found that neither the toxins nor the spores 
hut some special studies have been made of quick-frozen Were destroyed after being frozen for one year at 
foods. Properly frozen and stored hamburg steak —16 C. (3.2 F.), but Prescott and Geer” report that 
was found by Geer, Murray and Smith* to be con- Spinach heavily inoculated with detoxified spores of : 
sistently lower in bacterial count than the best grade type A Clostridium botulinum and frozen at from 
of the fresh product for sale in high class meat markets. —15 C. (5 F.) to —30 C. (—22 F.) showed no devel- 
The reduction during freezing averaged 79.5 per cent opment of toxin in more than one month if held below 
and storage one month at —17.8 C. (0 F.) reduced 10 C. (50 F.). | Prescott and Tanner™ found that 
the numbers still further. For fish fillets, Fitzgerald only small numbers of Salmonella and Clostridium 
botulinum can survive subjection to temperatures of 
from —30 C. (—22 F.) to —40 C. (—40 F.) for 
several weeks. On the whole, as has been pointed out 
exceeds this it shall be held at —17.8 C. (0 F.) until by Jenkins, Tressler and Fitzgerald," temperatures 
the total number is reduced to this amount. A study below —17.8 C. (0 F.) are necessary for a year's 
of spinach and kale by Smart and Brunstetter '® showed Storage of quick-frozen vegetables. All yore yt 
that blanching, freezing and storage at — 8.6 C. (16.5 indicate the great importance of sanitary care of foods 
F.) reduced the bacterial count more than 99 per cent. before freezing, holding at sufficiently low temperature 
Prescott and Tanner ™ report that of typhoid bacilli 4uting storage, and —s promptly after thawing or 
very few remain alive at 0 C. (32 F.) for as long as Without thawing at all. It is important that frozen 
three to five weeks and conclude that there is little foods be recognized as “perishable.” In a very few 
danger from food frozen and stored at temperatures hours after thawing there is a considerable increase in 
below 0 C. (32 F.). According to Lochhead and the number of bacteria. nS 
Jones,"? micrococci and species of flavobacteria survive _ The effect of low temperatures on encysted Trichi- 
freezing much longer than other groups. When aspara- "¢lla spiralis has been studied by Augustine,’* who 
gus, spinach, peas, beans and corn, carefully washed found that raw pork can be rendered safe so far as this 
.and blanched, were packed and cooled as soon as pos- ©'84@™ ore temperature 
sible and held at 158 C. (0 F.) for periods of sixteen my | ) or lowering it to 
or thirty weeks, all these products were found to harbor ——!7 for at least twenty-four 
one or more strains of staphylococci capable of elaborat- hours ——— advantage of quick 
ing enterotoxic substances under certain circumstances. Vet Slow freezing lies in the ability to reduce with 
But a special test made with inoculated corn defrosted °¢ttainty_ the a oe of the entire piece of meat Vv 
and held either in the household icebox at from 5 C. ‘© @ point at which the encysted parasites will be 19 
(41 F.) to 10 C. (50 F.) or in the electric refrigerator ‘“¢stroyed. 
at 3.9 C. (39 F.) for two weeks was entirely negative. QUICK FREEZING REDUCES COOKING TIME 
Fruits, because of their acidity, have fewer micro- 
organisms than vegetables, and fruits packed with sugar special sochiunm Provticall all products an 
have less than those packed without it. Tests for Gn to cook while still solid ease or immediatel her 
B. coli in frozen fruits, vegetables and oysters held 
approximately one year at —12.2 C. (10 F.) made by 
Fellers ** were negative, but corn, peas and beans 
yielded cultures resembling B. aerogenes and B. 
cloacae. Berries frozen and stored for one year at —#__ - _ 
—9.4 C. (15 F.) were found by Berry ** to have a 
reduction of total bacteria of 99 per cent. Similar 
results after Sed by Se nine months at —6.7 C. (20 
F.) were obtained sae il = or a month or were as as 
ing. of frozen foods has received due considecation, StC@Ks aged six to seven days and then tested imme- 
ae diately without freezing. 
= 
ological Studies, Food 
Research 2: 151, 1937. 
11. Prescott, S. C., and Tanner, F. W.: Microbiology in Relation to 
Food Preservation, Food Research 3: 189 (Jan.-April) 1938. 
12. Lochhead, A. G., and Jones, A. H.: Types of Bacteria Survivin 
Product, ibid. 241890 (Aug.) 1932. 
ellers, C. R.: Nutritive Value of the Blue 


> 


to the quick freezing process. Bio-assa 

in samples of fresh and frozen spinach which were not 
identical but of strictly comparable origin made by 
DeFelice and Fellers ** showed that the fresh spinach 
contained an average of 680 international units per gram 


as compared with 576 for frozen, and no furt 
occurred in the latter after storage for three months 
—178 C. (0 F.). Stimson, Tressler 
ha the content of Thomas Laxton 
zing and find that vining, blanching, washing and 
nor 


periods of time before freezing. The average vitamin 
A value for three varieties of peas (Telephone, Tall 
Alderman and Dwarf Alderman) preserved by quick 
freezing she found to be 10 international units per gram. 
EFFECT ON VITAMIN B, (THIAMIN) VALUES 


unsell and Kifer,” 
depreciation of 50 per cent in cooking broccoli 
for fifteen minutes. Fellers, Esselen and Fitzgerald 


22. Louder, E. A., and Smith, L. S.: The Food Value of Frozen 
ted Milk, J. Dairy Se. 25:113 (March) 1932. 
23. Fitegerald, G. A., and F Cc. R.: Carotene 


Acid Content a 
Research 3: 109 (Jan.-April) 1938, 
24. DeFelice, D Carotene Content of Fresh, 
Cc Proc. Am. Horticult. Soc. 


25. Stimson, C. R.; Tressler, D. K., and Maynard, L. A.: Carotene 
Vitamin A) Content of Fresh and Frosted Peas, Food Research 4: 475 
Sept.-Oct.) 1939. 

26. Todhunter, Eli 


Values 
24:55 (July 10) 1937. 

28. Munsell, Hazel E., and Kifer, H. B. The Vitamin 
of Raw and Cooked Broccoli, J. 

29. Fellers, C. R.; Esselen, W. B., Jr.. F . : The 
Vitamin and Vitamin as Influenced by 

see 
Magazine, March 1939. 
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EFFECT ON VITAMIN G (RIBOFLAVIN) VALUES 
The vitamin G (riboflavin) content of only a few 
foods has been investigated and in these little or no loss 
disco 


VITAMIN C (ASCORBIC ACID) VALUES 


The widely recognized danger of loss of vitamin C 


i? 


The juice of the black currant (Ribes nigrum), as 
reported by Daniel and Munsell,** had the same value 
when fresh and when stored for two months at —10 C. 
(14 F.). Cranberries, frozen whole, sliced or crushed, 


on the Antiscurvy Value of 
20:141, 1925. 
A. H.: Vitamin C Content of Frozen 
& Engin. Chem. 25: 218 (Feb.) 
and Mottern, H. H.: Vitamin C Content of Frozen 
& Engin. . 23: 216 (Feb.) 1933. 
Bacon, W. E.; Tourtellotte, D. Fine, M. S.: 
Storage, 


and the sand crab (Platyonichus ocellatus latreille) have reported practically no loss of vitamin B, in frozen 
with negative results; and Louder and Smith,” com- peas and little in spinach (8 per cent), but in the 
paring frozen evaporated milk with that taken directly case of lima beans and asparagus the differences 
from the can, found that young rats during a twelve between fresh and frozen averaged 54 and 26 per cent 
week period were in equally good health and made _ respectively. The order of loss appears to vary with 
practically the same gains in body weight on the two. the blanching time, indicating again that cooking rather 
than freezing is responsible for the change. 
With regard to the effect of quick freezing on the 
vitamin A values of foods, only a few investigations 
have been reported in which direct comparison of the 
with the same season's crop in the fresh state and found 
Fellers ** for other samples of no change due to freezing or to cooking. Fellers, 
had been quick-frozen indicate Esselen and Fitzgerald ** also found no loss in quick- 
itamin as a result of subjection frozen peas but reported a 16 per cent decrease in 
the vitamin G content of lima beans. Slight losses 
were also observed by them in asparagus and spinach, 
amounting to 5 and 9 per cent respectively. Canning 
proved much more destructive of vitamin G than freez- 
ing in the case of asparagus, lima beans and spinach, 
in which the losses amounted to 22, 27 and 62 per cent 
respectively. 
ON 
through heating and aging, has led to considerable 
was there loss in storage for eleven months at —40 C. in 
(—40 F.). However, at —178 C. (0 F.) graded qu 
samples showed at this time a loss of 7 per cent and an 
ungraded of 26 per cent. Todhunter,?* who has deter- 
mined the vitamin A value of Telephone peas preserved ¢a 
by the frozen pack method, finds no difference in peas 
scalded at different temperatures and for varying "> 
Ce 
B 
frozen juice after storage from six to twenty months 
Losses in vitamin B, (thiamin) content of quick- and found the vitamin C potency of the two essentially 
frozen foods are due to the preliminary blanching or to the same. 
cooking for the table rather than to the refrigeration. The effect of storage at low temperature on quick- 
Thus Rose and Phipard ** found no loss of vitamin B, frozen blueberries, cranberries, strawberries and the 
in frozen peas as compared with the same peas fresh juice of black currants has also been investigated. 
and uncooked, but there was a loss of 26 per cent  Fellers and Isham ™ found that quick freezing did not 
brought about by cooking fifteen minutes, no cooking appreciably injure vitamin C in high bush blueberries 
water being discarded. An even greater loss in short (Vaccinium corymbosium), but according to Merriam 
and Fellers * defrosting and refreezing destroyed prac- 
tically all of the vitamin present in the fresh fruit. 
Fruits and Vegetable 
728, 1938. 31. Conn, Lillian 
Orange and Grapefr 
( 1933. 
Orange Juice, Indust. 
27. Rose, Mary S., and Phipard, Esther H. F.: Vitamin B and G  _ 33. Buskirk, H. H. 
Stability of Vitamin 
Indust. & Engin. Chem. 25: 808 (July) 1933. 
34. Fellers, C. R., and Isham, P. D.: Vitamins C and A in Blue- 
berries, J. Agric. Research 47: 163 (Aug. 1) 1933. 
35. Merriam, O. A., and Fellers, C. R.: Composition and Nutritive 
Studies on Blueberries, Food Research 1: 501 (Nov.-Dec.) 1936. 
36. Daniel, Esther P., and Munsell, Hazel E.: Vitamin Content of 
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5. The extension of medical core for the indigent end the medi- 
Cally indigent with locel determinction of needs end lecel contro! of 
edministration. 

6. ln the extension of medical services to oll the people, the 


physicians were published, as compared with 108 in 
1938. The number of graduates of medical schools in 
the United States for the fiscal year ended June 30, 
1939, was 5,089. Deducting the number of physicians 
whose obituaries were published, there was a net addi- 
tion to the profession for the year of 1,379, not includ- 
ing physicians coming to the United States from abroad. 

Ages.—The average age at death of those classified 
as of the United States was 66.1, as compared with 
65.6 in 1938. Thirty-five physicians died between the 


6. 1946 
ages of 25 and 29, forty-four between 30 and 34, sixty- 
five between 35 and 39, 115 between 40 and 44, 148 
between 45 and 49, 219 between 50 and 54, 378 between 
55 and 59, 529 between 60 and 64, 632 between 65 and 
69, 569 between 70 and 74, 459 between 75 and 79, 323 
between 80 and 84, 140 between 85 and 839, fifty between 


90 and 95, and three were 95 or over. One was 106 ~ 


years old. 
Causes.—Heart disease was again the leading cause 
of death, as it has been for many years. Some con- 
tributory causes are also included in THe JourNat’s 
tabulation as they have been in former years. For 
example, when a report of the cause of death gave 
chronic nephritis and heart disease, it was published 
as such in Tue Journat and was reported on the 
statistical charts under both diseases. Thus heart dis- 
ease was reported as a cause of death in 1,585 cases. 
Endocarditis or myocarditis was specified in 373 cases, 
coronary thrombosis in 358, coronary occlusion in 246, 
angina pectoris in 72 and pericarditis in 3. Other dis- 
eases of the heart caused 534 deaths. Arteriosclerosis 
was the second most frequent cause, with 453. Pneu- 
monia was the third most frequent cause with 370 
deaths, of which 120 were specified as bronchopneu- 
monia. Fourth on the list was cerebral hemorrhage with 
368 deaths ; 20 additional deaths were reported as due 
to paralysis. Of 357 deaths reported as due to cancer, 
the prostate gland was reported affected in 62 cases, the 
stomach and liver in 60, the intestine in 38 and the 
female genital organs in 2; in 195 cases the part affected 
was not specified. Nephritis was reported as the cause 
of 174 deaths. The number of cases in which hyper- 
tension was reported was 144, embolism and thrombosis 
exclusive of coronary thrombosis 113, uremia 94, other 
diseases of the urinary system 65, diabetes 91, diseases 
of the prostate other than cancer 67, tuberculosis 60, 
other diseases of the respiratory system 13, senility 43, 
cirrhosis of the liver 40, other diseases of the liver 
15, appendicitis 29, influenza 28, leukemia 24, septicemia 
and intestinal obstruction 22 each, ulcer of the stomach 
20, other diseases of the stomach 4, peritonitis 19, chole- 
cystitis 18, paralysis agitans 15, biliary calculi 14, 
arthritis and pernicious anemia 13 each, Hodgkin's 
disease and benign tumors 11 each, encephalitis and 
meningitis 9 each, abscess, asthma and brain tumor 8 
each, aplastic anemia and hernia 7 each, bronchitis 
6 each, aneurysm, empyema and streptococcic infection 
of the throat 5 each, cerebral softening, pleurisy and 
pulmonary infarct 4 each, cerebral sclerosis, erysipelas, 
esophageal varix, dementia paralytica, multiple myeloma, 
myasthenia gravis, osteomyelitis, otitis media and sub- 
arachnoid hemorrhage 3 each, and carbuncle, diphtheria, 
diverticulitis of the colon, emphysema, gas bacillus infec- 
tion, pellagra, sinusitis, thrombo-angiitis obliterans and 
undulant fever 2 each. Other diseases causing one death 
each as reported were Addison’s disease, amebic dysen- 
tery, amyotrophic lateral sclerosis, bacillary dysentery, 
cerebral anemia, cerebral atrophy, cerebral compression, 
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SATURDAY, APRIL 6, 1940 
THE PLATFORM OF THE AMERICAN 
MEDICAL ASSOCIATION 

The Americen Medicel Assecietion edvocetes: 

1. The establishment of on egency of the federal government 
under which shall be coordinated end odministered all medical ond 
heolth functions of the federal government exclusive of those of the 
Army end Nevy. 

2. The allotment of such funds es the Congress may moke eveil- 

utmost utilization of quelitied medicel end hospital fecilities elreedy 
established. 

7. The continued development of the privete prectice of medi- 
cine, subject to such changes es mey be necessery to meintein the 
quelity of medical services end to increase their eveilebility. 

8. Expension of public health end medicel services consistent with 
the American system of democracy. 

OBITUARIES OF PHYSICIANS PUBLISHED 

IN 1939 

The number of obituaries of physicians published in 
THe Journat during 1939 was 3,879, of which 3,710 
were of the United States and 169 of Canada. Three 
died in Hawaii, three in China, two each in France 
and the Philippine Islands, and one each in the British 
West Indies, Canal Zone, Egypt, Germany, Mexico, 
Persia and Puerto Rico. The obituaries of 116 women 
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cerebral infarct, chronic ergotamine tartrate poison- 
ing, dementia praecox, diverticulum of the bladder, 
ectopic pregnancy, furunculosis, granulocytopenia, heat 
prostration, heat stroke, hemochromatosis, herpes zoster, 
mastoiditis, multiple sclerosis, obstructive jaundice, 
osteitis, paralytic ileus, paratyphoid infection, poly- 
neuritis, pulmonary fibrosis, pyloric stenosis, Raynaud's 
disease," ruptured aorta, ruptured gallbladder, scarlet 
fever, spinal sclerosis, thrombophlebitis, toxic goiter, 
typhoid, typhus and urethral stricture. 

Accidental Deaths—One hundred and _fifty-nine 
physicians died as the result of accidents in 1939, com- 
pared with 155 in the previous year. Automobile 
accidents accounted for 76 deaths, falls 33, burns 8, 
drowning 7, carbon monoxide gas 5, shooting 5, air- 
plane accidents 3, overdose of medicine 3, train accident 
2, motorcycle accident, poison and explosion 1. In 9 
cases unexplained fractures were given as causes of 
death. One physician died from injuries received when 
he fell from a horse, one fell down an elevator shaft, 
one was injured on a golf course and one was frozen 
to death. 

Suicides and Homicides—Suicide was the cause of 
81 deaths of physicians in 1939. Bullet wounds 
accounted for 35 of these deaths, poison 11, carbon 
monoxide poisoning 8, hanging 6, incised wounds 5, 
stabbing 3, jumping 2 and drowning 1. In addition, 
there were five cases which could not be classified 
because of insufficient information, for which the fol- 
lowing causes were given: shooting 2, overdose of 
narcotic 2 and poison 1. There were seven homicides. 

Civil Positions —Among the decedents were 239 

who were or had been teachers in medical 
schools, 459 who had served in the World War, 55 
veterans of the Spanish-American War and 8 veterans 
of the Civil War. One hundred and seventy were or 
had been health officers, 122 members of boards of edu- 
cation, 85 members of boards of health and 27 members 
of state boards of medical examiners. There were 50 
who were or had been coroners, 41 mayors, 36 mem- 
bers of state legislatures, 33 authors, 28 bank presi- 
dents, 16 members of city councils, 13 missionaries, 12 
editors, 11 police surgeons, 6 pharmacists, 5 clergymen, 
5 postmasters, 4 lawyers, 3 justices of the peace, 1 con- 
gressman, 1 dentist and 1 judge. There were 25 mem- 
bers or former members of the United States Public 
Health Service, 18 of the Veterans Administration, 11 
of the United States Army Medical Corps, 10 of the 
United States Navy Medical Corps and 4 of the Indian 
Medical Service. 

Association Officers —Among those who died who 
were or had been officers of the American Medical 
Association were 3 presidents, 13 section officers and 
5 members of councils. Thirty-eight members or for- 
mer members of the House of Delegates died during the 
year. There were also 46 presidents or former presi- 
dents of state medical associations and 5 secretaries. 


TRENDS IN MORTALITY FROM HEART 
DISEASE AMONG YOUNG PERSONS 
The report by Hedley * on the mortality from heart 
disease among young persons in the United States 
merits attention, because it would seem to confirm 
occasional reports® in the literature of a downward 
trend in the mortality from heart disease among young 
people. The report is based on information abstracted 
from the official mortality statistics of the U. S. Bureau 
of the Census, and the data cover the death rates from 
heart disease among persons from 5 to 24 years of 
age. A study of the data reveals that in every section 
of the country and in every state in which statistics were 
obtained there was a decline in the mean annual death 
rate from heart disease in 1930-1936 as compared with 


per cent, while in several states the decline was over 
30 per cent. The data collected from thirty-six states 
and the District of Columbia show that in this territory 
the mean annual death rate per hundred thousand from 
heart disease for the age period studied was 14.9 during 
1930-1936 as compared with 19.7 per hundred thousand 
during 1922-1929, a decline of 24.4 per cent. Owing 
to possible inaccuracies in estimations of population, 
the decline indicated may not actually be as great as 
it appears to be at present. In any event there was 


rheumatic heart disease is unknown, there has appar- 
ently been a reduction in mortality. It is not known, 
however, what particular factor may be responsible for 
this decline. There are a number of possibilities. Some 
factor in the changing diet of the American people 
may be responsible, or perhaps rheumatic fever is 


lems of children are also factors which should be con- 


sidered. Even the possibility that improved housing 
conditions might be responsible for this decline should 
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1922-1929. The decline was often considerable. Thus, 
in Massachusetts the decrease amounted to about 36 
apparently a rather substantial actual decline in mor- 
tality from heart disease among persons from 5 to 24 
years of age during the period covered in the report 
of Hedley. 
by Hedley that the data might also serve as an index 
of mortality from rheumatic heart disease. It then 
becomes evident that, although the ultimate cause of 
and treatment of rheumatic fever may have improved 
to the extent that fewer cases of severe heart diseasc 
are developing and the fact that, in general, more 
careful attention is being given to general health prob- 
to determine the reason for the apparent decline in 
mortality in heart disease among young persons, and 
every effort should be made to give further impetus to 
the decline. 
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While the reported decrease in mortality due to heart 
disease among young people is encouraging, one should 


Carrent Comment 

THE REVISED CAPPER-EPSTEIN 
INSURANCE BILL 

And now comes still another edition of the health 

insurance bill sponsored by the American Association 

for Social Security through Mr. Abraham Epstein. 

Again this perennial was introduced in the Senate, 


peel 


: 


general dental practitioner or the group of such prac- 
titioners by whom he wishes to be treated. For 


decided on by the local council, which may be a salary 
system, a per capita system, a fee system or a special 
3. Hedley, O. F.: Pub. Health Rep. 5@1 1907 (Dec. 31) 1937. 


fully applied to the whole population, are 

by public funds and are properly administered by public 
authorities. Illustrations would be confined largely to 
public health and institutional care. This is not, how- 
ever, what is meant by those who use the slogan. Such 


compulsory ‘ 

difficult to sell under its original label. 
most quack remedies, it is advertised as a panacea with 
careful concealment of its actual content and little 


These are the methods now being applied by the same 


misleading slogan “socialized medicine” ; this will help 
to clear the air for a sane discussion of present problems. 


COMMENT Mit 
arrangement with a group of practitioners. The federal 
government, the bill proposes, will contribute to any 

remain fully aware of the seriousness of the problem. state that has an approved plan for health insurance 

Rheumatic heart disease, which for example caused ®" amount equal to one half of the total of the pre- 

deaths among persons under 20 years of age in “ums required to be paid by a state, this part of the 

Philadelphia during 1936 than w ing ae federal subsidy to be used exclusively for the supplying 

dightheria, ecactet fever, meni of In ope the federal 

pay 5 per cent of the state premiums to or 
anterior poliomyelitis combined during this age period,” the paying of the cost of administration for administer- 
continues to be particularly worthy of attention. ing the state plan or for benefits, or for both. The 

bill is pending in the Senate Committee on Education 
and Labor, along with the Wagner health bill, the 
Lodge health bill, the Wagner-George hospital con- 
struction bill, the Mead hospital construction bill and 
various and sundry others. This would seem to be 
the open season for weird efforts at plans and legisla- 
tion to solve medical problems. If there is any fault 
inherent in any compulsory insurance system that is 
not present or even intensified in this new Epstein 
concoction, these weary eyes fail to detect its absence. 

March 25, as S. 3660, by Senator Capper, of Kansas, os 

who has sponsored practically all previous editions. * 

The present bill proposes a federal appropriation of SOCIALIZED MEDICINE” AS A SLOGAN 

$50,000,000 for the fiscal year ending June 30, 1941, Advocates of social theories have learned that a 

and thereafter as much as may be necessary, to induce slogan is worth a thousand words of argument and 

the states to embark on a combined program of com- many volumes of facts in selling ideas. Thus the phrase 

pulsory and voluntary health insurance. The Social “socialized medicine” is being urged in the attack on 
the private practice of medicine. The term is almost 
perfectly indefinite; it may mean almost anything in 
the field of medicine that the listener wants it to mean. - 
Defined as properly used in the social sciences, the term 
can refer only to such medical services as can be help- 19 

payable is to be created and maintained by regular services are not, of course, opposed by organized medi- 

premiums paid by the state, employers and employees cine. On the contrary, they have been created and 

federal are maintained largely by the organized medical profes- 

he tig paid an sion. The “goods” which this slogan seeks to sell are 

according to the number of his depen- 

state plan must be 
demonstration of tested results where applied. Many 

centuries of sad experience with medical panaceas have “~ 

7 made physicians suspicious of social ones. Like medi- 
counci alls, the panacea 
will prepare and publish lists of physicians, dentists, and 
nurses and others who have previously agreed or with slogans are not needed to meet the difficulties in the 
whom arrangements have been made to furnish medical gictribution of the cost of medical care. Scientific 
benefits, and an employee will be permitted to select unbiased studies and carefully controlled experimenta- 
from such list the general medical practitioner and the tion may help us find solutions for our varied problems. 
These are the means by which medicine has made such 
ee —n . marvelous progress in the conquest of disease and death. 
tist or other person or institution rendering them will 
; ; profession to the economic problems of medicine. The 
be paid according to the manner of remuneration | or¢ accurate description of “politicalized medicine” or 
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Dr. Parran: For a 100 bed hospital. One must recall that 
as the number of beds is reduced the cost per bed goes up very U 
much, because one needs to provide a central heating plant and 
an operating room and an x-ray room and a laboratory and the 
ilities, all of which constitute fixed charges. Then, to p 
fifty beds, once you have provided those basic rth 
results in lowering very materially 
You think a 100 bed hosp 
we have in mind 
t is, and in fact there will 
ty bed unit will be all tha 
Does the plan co r 
to federal government withe 
tance whatever ? : 
Dre. Parran: It does so far as construc th 
It contemplates that the community will dona the 
factory site, will bring water supply and . 
the ground, and that the community will m: c © secure report i to make imspec- 
without any federal assistance. It should be professional service and standards of main- 
the largest cost of a hospital is not the first als,” et cetera. 
an average, the very low average of $3 a d. ell, now, my recollection of the Wagner 
a patient, you can see that within two yea no such provision there, that it is a direct 
cost of maintaining the bed equals the initi ities who want to build hospitals. 
tion. is a direct grant in aid under the 
Senator Tart: Is there any plan at all for cooperative con- Wagner so-called national health bill for aiding localities in 
struction? Does it contemplate any possibility of cooperative building hospitals. There is a provision in that bill also for a 
construction with the locality or some private institution that flat amount per bed per year during the first three years, in 
may be providing hospital service? order to enable the hospital to get on its feet, and there is 
Dr. Parran: There would be nothing to prevent a com- further provision that the care of the poor patient, similarly, 
munity which now has a hospital too small for its needs, apply- would be aided with federal funds. So that bill does not go so 
ing for an addition to that hospital, the government retaining far, in terms of total commitments against the federal Treasury 
title to that part of the hospital which it builds. per bed constructed, as does the other bill of Senator Wagner. 
Senator Tart: On Saturday I was in Marion, Va., and Senator Tart: But this does establish or start to establish 
visited a hospital which I assume had about twenty-five beds. a federal hospital system which the other bill did not? 
It was a privately organized hospital. It was supported partly Dr. Parran: It does start a system of federally owned Vv 
with local aid. Now, they would like a larger hospital. They hospitals. I think it fair to say that, in discussing this matter 
need more beds than twenty-five. Is there any way that they with the authorities in the field, the point has been raised that 19 
could get assistance from the federal government to expand that after a certain number of years it might be desirable to have 
existing hospital instead of going in and building a brand new these hospitals turned over to the communities once they have 
hospital ? demonstrated their ability to maintain and operate them. That 
Dr. Parran: It should be possible, among other ways, as is a provision which this, or a later Congress, might consider. 
follows: The nonprofit hospital association which I assume In fact, under existing law, by a roundabout way it would be 
owns it could donate the hospital to the public authorities respon- possible to do it. That is, if any one of these hospitals in future 
sible for the health and medical care in that area. The existing years were declared to be surplus to the needs of the federal 
hospital, if it is satisfactory, could be added to. If it is not government. There are already in existence laws under which 
of fireproof construction, probably it could be utilized as a they could be disposed of, presumably at a nominal price, to 
nurses’ home and housing for the health department. Perhaps communities which had demonstrated their ability to operate 
some of the laboratory service, outpatient clinic service or other such hospitals. 
service could be done there, while the new, modern, fireproof Senator Tart: Do you see any objection to providing at 
hospital could be constructed adjacent to it on the same site. once that, if it maintains the hospital properly for three years, 
Senator Tart: But that would contemplate the wiping out the community should have title to the hospital transferred 
of the private institution and any further private cooperation in to it? 
the building of the hospital ? Dr. Parran: I should like to give some consideration to that 
: In the first place the bill contemplates that before making definite answer. As I say, there is provision in 
will rest in the federal government; the law now which would make it possible : 
the local authorities, or local philanthropy, or ity. 
hospital, will contribute the site on which the : Dr. Parran, on that 
is to be built. ing the community 
: Do I understand Ee hat is the government 
get through? to furnish the facilit 
: Well, when the hospital is 
ide in the people of the United effort has been made to safeguard, so far 
: Isn't that a substantial contingency, under the 
ever done in the way of 
hat are not related in any wa 
government, like veterans? 
Dre. Parran: It isa definitely different met nD 1on Ty 
Senator Tarr: You mean it is a complete hospitals, to give assurance acceptable to the Surgeon 
you, from anything we have ever done before, to = 
government own general hospitals for the utilized in furnishing service of satisfactory quality, 
throughout the United States? regulations hereinafter authorized to be prescribed. 
Dr. Parran: So far as I know, that has section 5, among other duties of the Hospital 
Senator Tart: Do you see any necessity of outstanding experts in these matters, the 
are going to donate this to the locality, why shouldn't we donate ized to review applications for hospitals in 
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Senator Tart: That would be somewhat cheaper per bed, cquipment, are about $1,300 a bed? 

I suppose, than a fifty bed hospital? Da. Letanp: Yes, sir. 

Da. Letaxp: It probably would be slightly cheaper. I Senaton Tart: As compared to your figures of $2,000? 
have here other figures which I shall give you in just a Da. Lezanp: Dr. Parran’s figures, as I understand it, did 
moment which may answer that question. not include labor. 
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Sexaton Tart: Yes, they included labor but they didn't Concerning the suggestion that the size of 
include the site. commensurate with the needs of the community 
De. Letann: I did not understand that. I have anot mity to support a hospital, Dr. 
summary of nonfederal hospital projects which shows an a Now, Mr. Chairman, I think ¢ 
approximately $3,000 per bed, showing the type the determination of the size of th 
pm, such as insane asylum, for any community shall be made 
lleptic, tuberculosis, general, of that community utilizing 
a i its inability to utilize a hospital 
Leland also offered to the Cc opinion, be folly to pre 
als according to the total ity that had no possible 
ion, and similar factors.] administering and of 
: I have here You are familiar 
Hospitals, she an advisory counc 
In the different s chairman, and si 
n, it is given as . “The six appeo 
1, and Western, mg medical or scie 
nce, according t ers pertaining to 
beds is 
Figures are itals are to be buil 
or city, , General shall have 
it is a y understand the 
the size of cd in the operation 
pm, per day is pur principles go fv 
average cost p vice in any parti 
$5.56, and i various medical 
showing an ave ity ? 
md in 1933 of was particularly 
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OFFICIAL NOTES 


Chicago. 


Dre. Paut A. Tescuner: 


April 2—North Shore Branch of Chicago Medical Society, 
April 10—Vocational and Educational Conference, De Kalb, 


Ma. A. M. Simons: 


cago. 
April 17—New England Health Institute, Hartford, Conn. 


April 22—Riverside Junior Women's Club, Riverside, Ill. 


Dr. W. W. Baver: 


April 17—Jackson County Health Forum, Kansas City, Mo. 


April 19—Kentucky Education Association, Louisville, Ky. 
April 25—Medical Association of Georgia, Savannah, Ga. 


Dra. R. G. Lecann: 


April 9—Sexton School Parent Teacher Association, Chi- 


Day Tea, East St. Louis, Ill. 


tion, Columbia, Mo. 
April 18—St. Clair County Medical Society Auxiliary Laity 


April 2- 4—Stephens College, Institute for Consumer Educa- 


MEDICAL 
ADDRESSES BY OFFICIAL STAFF ee 
April 25—American Association of H ical Educa- = 
April 1$—Woman’s Club, Chilton, Wis. 
April 30—Iowa Public Health Association, Des Moines, lowa. | April 22—Nebraska Tuberculosis Association, Omaha. 
April 26—High School, Aurora, Ill. 
Dre. Morris Fisnsern : 
April 8—City Club, Sherman Hotel, Chicago. Dre. Natnuan B. Van Erten: 
April 11—Rotary and Service Clubs, Kankakee, III. April 9—Tennessee Medical Association, Chattanooga. 
Stete Medical Society, Rochester, 
Minn. 
April 29-30—Missouri State Medical Society, Joplin. 
Dre. Paut C. Barton: 
April 5—East High School, Superior, Wis. 
Pe April 5—Women’s Club, Superior, Wis. 
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Bayamon District Hospital and the Presbyterian Hospital. 27; Chattanooga, 26.9; Pittsburgh, 26.6, and Jacksonville, 26.4. 
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From the foregoing it is obvious that safety lies in preventing 


passed through one of the large endoracheal airways commonly 
used by anesthetists to insure an unobstructed airway in anes- 
thetized patients. Not infrequently those so treated, whose 
respiratory tracts have been completely contaminated, not only 
with vomitus but also with pus or blood, have escaped subsequent 


Raten M. Waters, M.D., Madison, Wis. 


To the Editor:—I wish to commend Dr. Charles C. Hall for 
his article on “Aspiration Pneumonitis,” which appeared in Tue 
Jovurnnat March 2. He has called attention to a very important 
complication which occurs all too frequently. In my experience 
as an anesthetist, by far the greatest number of complications 


CORRESPONDENCE 


J. Newton Hunsseacea, M.D., Norristown, Pa. 


NIRVANOL AND DILANTIN SODIUM 
To the Editor:—The literature that is rapidly accumulating 
with regard to the use of dilantin sodium fails to note its simi- 
larity to nirvanol, which was formerly used widely in the treat- 


Jous. A. M. A. 
Arait 6, 1940 
obstruction and contamination of the air passages, as far as this is to withhold food entirely from all patients in active labor 
is possible, by careful individualization of dosage. Precise dosage and to withhold water as soon as it is apparent that delivery 
of drugs may be impossible. Constant supervision of the respira- will follow within a few hours. 
tion of drugged patients is not impossible. By prompt and J. D. Sram, M.D., Dayton, Ohio, 
judicious application of technical remedies the instant the need 
for them arises, the physician to prevent aspiration 
monitis. Gravity drainage the GENTIAN VIOLET FOR PINWORM 
the lateral, prone or extreme Trendelenburg position, is often INFESTATION 
of value. Promptness is essential whatever the treatment To the Editor:—With regard to the article in Tae Jovawat, 
adopted. Mechanical removal of foreign material from the March 9, on “Studies on Oxyuriasis: Efficiency of Gentian 
pharynx with the finger and a sponge or with aspiration is often Violet in the Treatment of Pinworm Infestation” by Drs. 
life saving. Restoration of the cough reflex by immediately Willard H. Wright and Frederick J. Brady, I should like to 
decreasing the concentration of inhalation agents is sometimes call attention to the use of “infusion of quassia” injected into 
effective. the rectum. In a practice of more than fifty years, largely in 
If efforts at preventing tracheal and bronchial contamination 4 farming corpmunity, I never saw a failure with this treatment. 
fail, I believe that pneumonitis can usually be prevented by To prevent reinfestation, cleanliness is of vital importance, par- 
prompt and thorough toilet of the tracheobronchial tree. Such ticularly of the infected person's hands as well as of his cloth- 
a cleansing of the main air passages (while the position of the ing and bed clothing. Stools should be disinfected. Sleeping 
patient is changed in all possible planes of space and while with an infected person should be forbidden. Raw fruits and 
coughing is encouraged) can be performed by a bronchoscopist. Vesetables should be thoroughly washed and cleansed, especially 
Since he is seldom available instantly, it has become the practice When used raw in salads. 
of many anesthetists to clear the contaminated respiratory tract a 
by means of a small semisoft or soft rubber aspirating tube 
Po ment of Sydenham's chorea. 
ee Nirvanol is phenylethythydantoin and dilantin sodium is 
sodium dipheny! hydantoinate, obviously a closely related chemi- 
cal compound. The toxic manifestations of nirvanol so closely Vv 
resemble those of dilantin sodium that it could hardly be a 19 
coincidence. The greater incidence of toxic manifestations in 
using the former can be attributed largely to the fact that its 
from aspiration have occurred in obstetric patients. Frequently  ¢fficacy was thought to depend on the production of fever and 
these patients have gone into labor after a full meal, but many 2 8¢arlatiniform or morbilliform rash. In addition, Pilcher and 
times they have been given food while in active labor in the Gerstenberger (Am. J. Dis. Child. @0:1239 [Dec.] 1930) 
hospital. It cannot be urged too strongly that all women in recorded the complications of irritation of the mucous mem- 
labor be denied food and so-called sustaining drinks. I don't branes and stomatitis from phenylethylhydantoin which is prob- 
believe that any woman will die of starvation if deprived of bly comparable to the gingivitis occurring after sodium diphenyl 
food for from twelve to eighteen hours. If nourishment is ydantoinate as reported by Kimball (Tue Jovanat, April 1, 
imperative, dextrose may be given intravenously. 1939, p. 1244). Tisdall (Arch. Dis. Childhood $:397 (Dec.] 
The practice of many obstetricians in demanding very light 1930) and Marick (Arch. Pediat. 486:525 [Aug.] 1931) have 
or “in and out” anesthesia is conducive to vomiting. To abolish ‘scribed the successful treatment of convulsions with phenyl- 
ent iting reflex entirely, the depth of anes- 
thesia must be to the first plane of surgical anesthesia. 
Aspiration pneumonitis occurs infrequently with the surgical 
patient in my experience. The only cases that I can recall dealing with ai 1 might prove useful in | — te ~ 
occurred in surgical emergencies in which the stomach was full. conte enced . of dilanti ti pret 
I can easily recall at least a dozen complications of this nature 
with obstetric patients, ranging from mild to extremely severe, F. Kerra Braprorp, M.D., Houston, Texas. 
fortunately with no fatalities. 
importance of BIOGRAPHY OF DR. WILLIAM H. PARK 
emphasized. The prompt use of suction may mean the life or To the Editor:—I am at work on a biography of Dr. Wil- 
death of the patient. liam Hallock Park, the late director of*the New York City 
I feel that the incidence of this complication is much greater Board of Health Laboratories. Any assistance rendered in the 
in obstetric patients than in any other type of work requiring form of the loan of letters, anecdotes or other memorabilia 
anesthesia. With the use of a continuous anesthesia rather than Wil! be gratefully received and due acknowledgment given. 
the led i , hnic, one is much less apt to have Reasonably prompt return of letters and other material is : 
vomiting. When explosive anesthetic agents are used there is insured. Wape W. Ociver, M.D. 
also a great deal more danger of the possibility of explosion, The William Hallock Park Laboratory, 
because of the production of static with repeated application and Room 802, Bureau of Laboratories, 
removal of the mask in the intermittent administration. Foot of East 16th Street, New York. 
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1400 COUNCIL ON MEDICAL EDUCATION AND HOSPITALS a eg 
Britain, the great emperor Shen Tsung of the Sung dynasty Shanghai, one of the oldest in China. About thirty years ago 
ordered state medical schools to be created. The examinations a group of graduates of the University of Pennsylvania, who 
were definite: one on the principles and one on the clinical had started work in Canton, moved to Shanghai and became 
practice of medicine and surgery, one on physiology and anat- the faculty of medicine of St. John’s. The institution is desig- 
omy, one on differential diagnosis by the pulse and one on nated the Pennsylvania Medical School of St. John’s University. 
prescriptions and therapeutics. 3. Women’s Union Medical School at Shanghai. This institu- 
The first American physician of whom we have record was tion, founded by the Women's Union Missionary Society of 
a Dr. Bradford of Philadelphia, who aided in the conduct of America, suffered great damage when the Japanese aggression 
a free dispensary at Canton. By 1830 the first American mis- began in 1937, and the work is now being carried on within the 
sionaries to reside permanently in China arrived in Canton, foreign settlement. 4. The Hunan-Yale College of Medicine at 
Elijah C. Bridgman, the pioneer appointee of the American Changsha, started in 1914 by an American and a Chinese group 
Board of Commissioners for Foreign Missions, with his col- of educators working together; the first dean was Dr. Edward 
league David Abeel. H. Hume, a graduate of Johns Hopkins. Since the war with 
Modern medical teaching in China began in the Canton Hos- Japan began, it has been necessary to move the institution to 
pital, where Peter Parker did his work. In 1870 a class of the capital of the adjoining province of Kweichow. In this 
regular medical students was admitted and the translation of interior city of Kweiyang the college is pressing forward with 
textbooks taken up in earnest. In 1879 Chinese women stu- a reduced budget but with increased morale and with a unique 
dents were first admitted. The medical work of these pioncers opportunity for service in the area behind the lines. 5. West 
is noteworthy not only because their medicine and surgery China Union University Medical School at Chengtu, which was 
commended themselves to the Chinese but because they launched founded more than twenty years ago by a group of American, 
opium refuges, fought against the old practice of foot binding British and Canadian doctors. 6. The Sun Yat-sen Medical 
and took part in the training of medical assistants and nurses. School in Canton. The war has driven the teaching aspects of 
In January 1896 an agreement was entered into between St. this work out of Canton. Some of it is being done in Hong- 
John's College and Dr. Boone, whereby the Medical School of kong, through the courtesy of the University of Hongkong, 
St. Luke's became the Medical Department of St. John’s Col- while some of the clinical teaching is carried on at a smaller 
lege. The purpose now was to train physicians and surgeons town in the north of Canton province. 
of a higher grade in English; the course was one of four Each of these seven centers is an outpost of North American 
years, at the end of which a certificate was granted to suc- medicine, in which British teachers have also taken an active 
cessful candidates. Medical education in Peiping began in 1896. share. In the years during which these institutions were grow- 
In 1894 a coeducational medical college was started at Soo- ing, the government too became active in the field and laid the 
chow. Another medical class was started in 1899 at Ichow. foundations for great teaching centers in a number of important 
One of the definite purposes of these carly teachers was the Chinese provincial capitals. Without exception these Chinese 
supply of proper Chinese textbooks. The first Protestant nurse institutions have moved west because of the pressure of the 
to reach China was Miss Elizabeth McKechnie, who arrived Japanese invasion. They have now taken up their work in 
in Shanghai in 1884. By 1907 Miss Cora E. Simpson, an cooperation in three important provincial capitals in the Far 
American nurse, launched the Florence Nightingale Nurses’ West. Continued Japanese control of parts of eastern China 
Training School. By 1922 the members of the China Medical may prevent the return of these schools to their original bases. 
Missionary Association were giving serious thought to unified On the other hand, the Japanese attack has opened up new Vv 
programs in medical education. At a conference in Hankow vistas for the whole field of medical education, as it has for 1° 
in February 1910 the first Chinese was admitted to active mem- education in other fields and for social and industrial develop- 
bership in this association. By 1921 the total number of medi- ment. The president of the Chinese Medical Association has 
cal colleges in China was twenty-four. Eleven of these were invited American universities to share in building up senior 
Chinese government or private institutions, eleven were con- teaching staffs for three of these West China government centers. 
trolled by Westerners, and two were under cooperative direc- There may be experienced American medical teachers who would 
tion. Of the eleven under Western control three were entirely be willing to take a sabbatical leave, others who are approach- 
American, while three were jointly staffed by Americans and ing retirement and who would welcome a chance for new service, 
British. Both the cooperative institutions were launched by and still others who might be interested in an adventure to 
Americans working with Chinese physicians. These were the teach in free China, which is facing the adversities of war. The 
Kung Yee Medica! School in Canton and the Hunan-Yale six schools in which North Americans are working are con- 
Medical College in Changsha. Thus in eight of the cleven  tinually seeking replacement for their staffs. 
institutions of note in China, a score of years ago, Americans The first American physician to begin work in India was 
were providing both staff and financial aid. Dr. John Scudder, who went there in 1819, did dispensary work 
The Peking Union Medical College, dedicated in 1921, was and later gave himself more definitely to church work. Since 
the outgrowth of a plan launched in 1906 by Dr. Thomas that early date hospitals have been started in many parts of 
Cochrane, who united the teaching units of the American Con- India, until the total of North American hospitals (including 
gregational, the American Methodist and the American Presby- Canada and the United States) in 1936 was about 100. The 
terian teaching hospitals with those of two British societies in situation in India differs from that in China with regard to 
North China to form a single teaching center. In 1914 a medi- medical education. In China, practically all beginnings of . 
cal commission from the Rockefeller Foundation visited China. modern medical work were launched by missionaries, in hos- 
On the basis of its report there was formed the China Medical pitals or dispensaries, in medical schools or nurse training 
Board of the Rockefeller Foundation. In the summer of 1915 schools, and in other forms of health activity. In India the 
this board sent out another commission, which recommended British government has built up a widespread program of hos- 
cooperation with the existing Peking Union Medical College, pital and dispensary work and of medical education. At first 
taking over its land and buildings and agreeing to provide the ll training was given in medical schools, this term being used 
maintenance and construction costs for a new institution. Thus to connote institutions whose graduates had a license to prac- 
the work of three American and two British missionary socie- tice but were not trained in the fundamental sciences or given 
ties, which had been consummated in 1906 and where the first a university degree. Within the past twenty years the more 
medical class graduated in 1911, found its life continuing in the advanced provinces have launched universities, with schools of 
new center, which has been a landmark in the old Chinese capital law, medicine and engineering, where a higher degree has been 
for twenty years both because of its architectural beauty and conferred on graduates. University teaching institutions are 
because of the comprehensiveness and thoroughness of its educa- spoken of as medical colleges, to distinguish them from the 
tional plan. No other medical school in the Far East surpasses medical schools already mentioned. 
the Peking Union Medical College in the caliber of its staff and To Sir William Wanless, M.D., was due the founding, about 
its teaching program. forty years ago, of a medical school at Miraj in western India, 
Six medical schools in China today represent the participation controlled and supported wholly by the Presbyterian Board in 
of American educators: 1. Cheeloo University Medical School the United States. It is a question whether, with the limited 
at Tsinan. 2. St. John’s University School of Medicine at facilities for the teaching of anatomy, physiology, pharmacology 
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be Raed any Those who are to go overseas need special prepara- 
program so the field of tropical medicine. American contributions 
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is south. This institution was largely the work of Dr. Edith  mecting of the 7 —y— 4 4 
M. Brown, an Englishwoman who has been successful in build- file six weeks in must be 
ing up a teaching center whose staff consisted of Americans, i" {7 September 1. 1301 University 
British and Canadians. Punjab University, located at Lahore, Boarp oF one Genevel oval and 
of = Atlantic City, N. J.. June 7-10. bee, Dee Paul Titus, 1015 Highland 
given university status. Whether the entire institution can be 
stepped up to the university level and gain recognition as a wc -~ 
medical college remains to be seen. The obstacles are largely ; 
ial 
These three institutions—Miraj, Vellore (both American in a 
establishment) and Ludhiana (British in management but with Ff 
an international teaching staff)—will have to make radical 
the years ahead. The governments of the several 
making fairly large provision for provincial medi- 
cal titutions, and it is likely that they will be unwill- 
Medical Association of India, 
those of Western nationalities in a 
for dealing with all the problems involved, is ee ee 
opinion that the Christian forces should maintain New York Endorsement Report 
lege in India (that is, an institution at the univer- Mr. Herbert J. Hamilton, chief, Bureau of Professional 
., Examinations, reports seventy-nine physicians licensed by 
transportation and language grow progressively 
missionary boards in Great Britain and North 1939. The follow- 
A y afford the cost of more than a single 
high level. If such a center 
ions which have taught in the past would ‘George Washington Universit School ve 
by taking up some special medical feature 
rural or other work. Major General 
id, the director of the Indian Medical Service, of Medicine... .(1935, 2), (1937) 
generals in the various provinces continue ate » of foun, of Medicine. (1929), (1936) lowa 
work of medical missions is indispensable in 
ram for the land; but they urge that it seck ) "Maryland 
activity in which no government force can 2— —— 
government officials suggest that the mission (1939, 3) Ma 
hospitals place increased emphasis on health work in the vast Poston (Univers Sain Ee. 
rural areas of India, giving special attention to chronic diseases. Tufts College Medical School M. Ex. 
These suggestions are receiving the attention of all in the United Tee Ex., 
States and Canada who are concerned with North America’s Creighton University School 
share in medical education in India. Cornell, University Medical 
America has been at its best in pushing back horizons. Today iT ta tain a 
there is set before us an opportunity to pioneer still further to i Hospital . .. 
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id smoking. The manner in which tobacco induces tial to maintain good health. An injection of 20 
process, if it actually is able to do so, is not every one to three weeks was usually sufficient, tk 
ism has been established between hyper- sary dose of liver extract varied with the indivi 
tobacco extracts and the degree of vascular Signs of improvement, such as diminution of ¢ 

oking. The question whether sensitization to formed stools, increase in appetite and gain in 
ime factor in the causation of thrombo-angiitis usually noticeable by the third week of treatment. 
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plan was to immunize the rabbits to each of the unknown strains 
and test them for immunity to the Frank strain and likewise to 
immunize animals to the Frank strain and test their immunity 
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with it, the wide host range of this parasite and the results of 


establish its identity as a Toxo- 


Journal Industrial Hygiene & Toxicology, Baltimore 


22: 53-88 (Feb.) 1940 
zenes. H. H. Schrenk, W 
ant, J. Pearce, 
*Silicosis and Type II] Pneumococeus Pneumonia: Experimental 
orwald, A. B. Delahant and M. Dworski, Saranac Lake, N. 
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Missouri State Medical Assn. Journal, St. Louis 


4). 
W. M. Whitaker, Quincy, Ill.—p. 54. 
and Melancholia. G. W. Robinson Jr., Kansas 


BEE 


TEE 


were 

which operation was performed. 
of free blood in the pelvis. The cases were treated by a 
mattress suture. In the third category there were cighteen 
cases of corpus haemorrhagicum cyst, of which thirteen had 
ruptured. Resection was done in all the cases of this group. 
The authors studied the relative incidence of acute appendicitis 
and pain due to ovulation during two typical years and found 
that there was one case with pain from ovulation to every 
thirteen of appendicitis. In order to determine how frequently 
ovulation may cause abdominal discomfort not sufficiently severe 


to demand medical aid, the authors questioned for a month all 


passing virus. Four of the six strains of virus recovered from Vorwald and his colleagues carried out certain studies with 
these herpetic lesions were identified further by investigating the following results: 1. The addition of silica, either in par- 
their immunologic relationship to a known strain of herpes virus _ticulate or in dispersed colloidal form, to a blood-broth culture 
(Frank strain) by means of cross immunization of rabbits. The medium had no influence on the growth or the morphology of 
type III pneumococci. 2. Silicotic rabbits showed no unusual 
susceptibility to type III pneumococcus infections produced by 
intracutaneous injection, by inhalation or by intrabronchial insuf- 
ntly recovered strains. ce mmun- flation. 3. Type III pneumococcus pneumonia, produced experi- 
ized to the strains of herpes virus, Mu, St and Ra respectively, mentally in rabbits with advanced silicosis, ran a normal course, 
showed no signs or symptoms of encephalitis after intracerebral showed no tendency to organize and resolved as completely as 
injection of 0.1 cc. of a 10 per cent brain suspension of the in normal control rabbits. 4. Silicotic nodules were remarkably 
Frank strain. Two of them, under observation for six months, resistant to the action of pneumococci and retained without 
modification the distinctive characteristics of such lesions in 
rabbits. 5. The presence of silicosis had no influence on the 
well defined immune reactions to type III pneumococci that can 
be elicited in normal rabbits. Their natural resistance to aviru- 
Frank strain was administered. conferred by previous infection, was apparently as well developed 
recovered from encephalitis during as in nonsilicotic control animals. 6. If the length of life is taken 
of strain St and Bo survived i as an index of resistance, the observations suggested that if 
The two anything the presence of silicosis might actually enhance the 
herpes vi resistance of the rabbit to type III pnewmococcus infection. 
characteristic symptoms of herpes encephalitis. Of the five 
rabbits in which attempts were made to induce immunity to the [i 
Frank strain, only one survived the entire course of inoculation. 37: 41-92 (Feb.) 1940 
This animal when injected with strain Bo intracerebrally died = Present Status of Therapy with Sulfanilamide and Sulfapyridine. 
within four days. In two other animals encephalitis developed Hartmann, 
during the course of immunization, which terminated in death. Pneumonia in Childhood. pe 
The recovery from herpetic vesicles from fever-treated patients Treatment of Depression 
of a filter-passing virus similar to known strains of herpes virus ane & 
indicates that the disease accompanying artificially induced fever 
is similar to herpes simplex resulting from acute infectious New England Journal of Medicine, Boston 
di BBB: 167.204 (Feb. 1) 1940 
omyelitis.—Wolf and his co-workers encountered a case of 
granulomatous encephalomyelitis due to a protozoon. They 
transmitted the infection to three rabbits and six infant mice ss" of Nutritional State in Children. M. M. Glazier, Boston.— Vv 
and identified the causative micro-organism as a Toxoplasma. P- - , 
The authors state that a parasite identical with that in the lesions GyneedouysPalvie Pain and Its Relief. "J. V. Meigs, Boston.—p. 187. “ 
of the human case was found in the lesions of the experimental Acute Abdominal Conditions Following Ovulation. — 
animals. The morphology of this micro-organism, the course and Wood di : the fact that 
of the disease and the lesions produced in the animals inoculated. “McSweeney pod Givect attention to r 
ruptured graafian follicle, a bleeding corpus luteum, a ruptured 
corpus haemorrhagicum and corpus haemorrhagicum cyst 
plasma. It is suggested that wan are 
Toxoplasma hominis. The infection in the infant is the Gret the differential diagnosis of acute lower sbdominal pain in 
proved instance of human toxoplasmosis. Since the lesions were Wome". Ovulation may cause pain in several ways: by rupture 
confined to the central nervous system the disease is termed of the graafian follicle when the ovum is pm ne epcenny o 
toxoplasmic encephalomyelitis. This records the first experi- co-called “mittelochmers” (midgeriod pain), 
mental transmission of human toxoplasmosis to animals. been expelled and the blood escapes through failure the 
stigma to become sealed off. Later in the cycle there may be 
formation of a corpus haemorrhagicum cyst, which may cause 
of itself or by its rupture. A study of the records at 
tat. rom 1926 through 1938, 
patients were admitted with a chief complaint of abdominal 
Y. ; 
—p. 64. 
Acute Vapor Toxicity of Allyl Chloride. E. M. Adams, H. C. Spencer 
and D. D. Irish, Midland, Mich.—p. 79. 
From experimental tests to determine the comparative physio- " in 
logic effects of pure, commercial and crude benzenes, Schrenk In 
and his associates find that crude benzene produced the least 
physiologic action. Pure and commercial benzenes had about 
the same physiologic effect, the latter producing a slightly 
greater effect on dogs and the former a somewhat greater effect 
on guinea pigs. The physiologic response to pure and crude 
benzenes was much the same. The response of the animals was 
characteristic of benzene poisoning, and the physiologic effect 
apparently was due primarily to the benzene content of the 
benzenes and not to impurities. 
Silicosis and Type III Pneumococcus Pneumonia.—The 
unusual susceptibility of the silicotic lung to tuberculosis has 
led to the inference that such lungs may also be more vulnerable 
to pneumonia. To check the validity of this supposition, 


of Medicine, New York 
40: 153-234 (Feb. 1) 1940 
Primary Neocecal Tuberculosis. B. B. Crohn and H. Yarnis, New York. 


Wadsworth, Albany.—p. 177. 
Role of Endocrines in Dermatology. J. J. Efler and L. H. Kest, New 
York.—p. 182. 


Rocky Mountain Medical Journal, Denver 


Chicago. —p. 
Should Goiters Be Removed? N. F. Hicken, 
Salt Lake City.--p. 94. 
Trimalleclar Fracture of Ankle with Backward Displacement of Foot. 
R. G. Denver. 100. 

; Caused by Anterior Lip of 
Cervix. J. W. Sugden Lake City.—p. 103 
ant Ge 106. 
in Blood and Urine. W. W Denver.--p. 110. 


Relation of Capillary and Corneal Osmosis to Glaucoma Therapy. W. H. 
Treatment of Arthritis: Physiologic Approach. R. W. Kuliberg and 
L. M. Lowell, Astoria, Ore.—p. 114. 
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33: 123-228 (Feb.) 1940. Partial Index 


El Paso, Texas.—p. 128. 


Therapy 
lallas, Texas.—p. 135. 


athyroid Osteosis: Report of Severe Case with Successful Removal 
f Large Parathyroid Tumor. J. Vance, J. Rogde and L. W. Breck, 


in Carcinoma of Fundus of Uterus. C. L. Martin, 


. Gray ‘ 
Status of Retrobulbar Neuritis in Paranasal Sinus Disease. J. B. 


70. 
Surgery of Biliary Tract. A. S. Madison, Wis.—p. 177. 


St. Louis.—p. 190. 


Sulfanilamide. G. J. Levy, Tenn.—p. 212. 


Common Errors in Diagnosis and Treatment Anemias. P. A. 


rhagia but one in which no biopsies were taken, were improved 
or cured. The pregnant mare’s serum hormone will apparently 


—p. 57. 
Cardiac G. S. Hartley, Clifton 
Advanced Pneumoconiosis with Pulmonary 


Forge, Va.—p. 64. 
Artery Thrombosis. 
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14 
gynecologic patients who had normal menstrual regularity and Tournal 
frequently had abdominal pain of a minor degree midway 
between periods and that fifty-three of 134 patients (40 per 
cent) had some symptoms suggesting ovulation. Appendicitis 
and pain consequent to ovulatory phenomena may exist simul- 
taneously. In cases in which the differentiation is not positive, Teme Ser 
a midline incision instead of a right rectus or McBurney's is ,.Vemereum Chancroid. H. M. Robinson, Baltimore.—p. 144. 
| in ler to simplify the expl tion of the pelvis. Effect of Pregnant Mare’s Serum Hormone on the Abnormal Ovary. 
—p. 158. *Routine Tuberculin Patch Testing in Infancy. L. Bivings, Atlanta, Ga. 
Trestment of Operable Rectal Cancer. G. E. Binkley, New York. —p. 194. gL 
p. 167. Recent Studies of Epidemic Dysentery. Stebbins, 
Acute Abdominal Conditions. R. F. Barber, Brook! 173. Albany, N. ¥.—p. 197. ; 
Serologic Tests as Aids in Diagnosis and Prognosis of Syphilis. A. B. ee ee ee J. W. Davis, States- 
Pp. 
Effect in Poli itis. G. Dalldorf, Valhalla.—p. 187. Toxic Effects of 
tensen, Poughkeepsie.—p. 191. » W. Va—p. 216. 
Otaretrics in General Hospital: Ten Thowand Cases at the Bronx Pregnant Mare’s Serum Hormone and Abnormal 
Late Tradtesise ‘Reaction in Bladder Wall Following Use of Radium Ovaries.—Gray studied the effect of pregnant mare's serum 
> See Saas, C. C. Herger and A. A. Thibaudeau, Buffalo hormone in the form of “gonadogen” on the endometrium of 
Bye , , thirty-three women with abnormal ovarian secretion. Of eleven 
Effect oO Pneumonia. P. 
Yor — _ women complaining of amenorrhea, treated from one to sixteen 
Management of Complications Arising During Cyclopropane Anesthesia. months, eight menstruated, seven regularly or fairly so. A 
gradually developing premenstrual secretory endometrium was 
observed in at four, two were y refractory and 
“Early Diagnosis and Treatment of Cervical Cancer. H. tory was obtained 
Only one of the six younger patients was clinically regulated. 
Of seven women having interval nonsecretory endometriums and 
metrorrhagia, slight secretion developed in three and a normal 
premenstrual endometrium in one. Only two were clinically 
cured. Two patients with secretory endometrium and metror- 
114 rhagia were not improved. Six women, all with minor metror- 
40 
OVary whe Net $s suDnorma: 
stimulation, as in amenorrhea and oligomenorrhea. It is pos- 
sibly of value in metrorrhagia when the uterus is small. 
Earl and Treatment of Cervical Cancer.— Routine Tuberculin Patch Testing in Infancy.—Bivings 
believes that tuberculin patch testing of all infants reaching 
1 year of age would uncover many heretofore unsuspected 
sources of tuberculous infection, such as in nurses, especially 
Negro. It should not be regarded as final evidence when 
: : negative but should be followed by 0.1 mg. of old tuberculin 
intracutaneously in suspected cases. Because of its simplicity 
and safety and lack of pain it would make an excellent sub- 
stitute for the primary test in all cases. 
Western J. Surg., Obst. & Gynecology, Portland, Ore. 
48: 63-128 (Feb.) 1940 
Biologic Characteristics of Equine Gonadotropic Hormone. C. F. 
Fluhmann, San Francisco.—p. 63. 
The Gynecologist and the Law. C. W. Page, Berkeley, Calif.—p. 75. 
Some Legal Aspects of Obstetrics. H.C. Alward, Los Angeles.—p. 84. 
Artificial Cross Insemination. G. S. Beardsicy, Eugene, Ore.-p. 94. 
Hip Arthroplasty, with Vitalliam Cap. K. Speed, Chicaga—p. 101. 
Nose Defects, Partial: New Modification of the “French” Method of 
of Adjoining Tissue. E. D. Twyman, 
nose cancer is quest . invasion plus 1s ely Kansas City, Mo.—p. 
The author considers irradiation asthe method of choice 
in the t of cervical cancer, surgery having a slightly — Surgical Approach to Hypertension: Division XI. F. M. Findlay, San 
inferior salvage rate and a much higher mortality rate. More- Diego, Calif.—p. 118. 
over, about 12 per cent of inoperable cases are amenable to 
radiation therapy. General emaciation and cachexia, and ane- West Virginia Medical Journal, Charleston 
mia as well as impaired nitrogen metabolism, are contraindi- octane Boss ony (Feb.) 1940 es 
Significance of Oxygen to Surgical Patient. D. E. Brace, New York. 
South Carolina Medical Assn. Journal, Greenville 
36: 1-32 (Jan.) 1940. L. 
le Be Leading Pionee CB Sumter. Parkersburg.—p. 69. 
Allan Poe ( Paychiatrie Case Study). E. F. Reaser, Huntington. 
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British Medical Journal, Londo H 
2: 79-116 (Jan. 20) 1940 
Investigations and Observations on Inoculation Technic. we 
J. W. S. Blacklock and H. J. Parish.—p. 79. ! 
Nasal Sinusitis in Children. D. Guthrie.—p. 84. ed | 
Childbirth After Presacral Neurectomy. T. V. Pearer.—p. 87. 
Sulfapyridine in Treatment of Acute Urethritis. N. S. Taylor. 
Results of Treatment of Gonorrhea with Sulfapyridine: Furt pustular areas ¢ 
vations. E. E. Prebiile.—p. 89. 
117-188 (Jan. 27) 1940 
*Gonorrheal Myocarditis. O. Bang.—p. 117. 
Prevention of Anxiety. R. G. Gordon.—p. 120. 
Management of Respiratory Depression During Anesthesia. it 
mously to a 
bolism a and 
and .v. toxin or 
Gonorrheal Myocarditis.— According to Bang, a injections | 
the myocardial involvement in septic endocarditis, imals result in n the 
is seldom established as a complication of gonococcic for dextrose. the 
is never mentioned in the ct as a similar necrosis maucead Dy burns or turpentir 
as a possit : put effect. The only difference between the 
common inf in normal rabbits and the turpentine 
onorrhe: the latter of bacteria and hence of 
an ordinary 
that the co 
, is more cc 
six cases 
chronic complicated gonococcic 00 
myocarditis was In pe 
bundle branch per- Sympathomimetic Action of Local Anesthetics. J. Tripod.—p. 289. 
case the angi the Primary Acidity of Gastric Juice. T. Teorell.—p. 308. 
— : Production of Exophthalmes in Dog by Acetylcholine. C. E. Brunton. 
patient considerably when he was reex —p. 383. 
a course suggests the possibility that Effects of Increased Metaboliem on Ketosis of Depancreatized Dogs. 
return to the hospital sooner or later w 
sappearance from ntravenously Injected Insulin. H. K. 
It is possible also that some of the ch Geadby and J. S. Richardson.—p. 417. 
diseases seen today may arise from a gonococcic 
gonococcus complement fixation reaction has been Lancet, London 
in pointing out how many so-called rheumatic Ss Cases 4: 157-204 (Jan. 27) 1940 
anamnesis of heart patients for gonorrhea, as the complement = * Testoste-one P: pionate and Vasomotor Phenomena of Gonadal Deficiency. 
fixation reaction may reveal that some instances of cardiac _— E. P. Sharpey-Schafer.—p. 161. 
lesions attributed to rheumatic infection ought to be regarded 
as following persistent gonococcic infection. Temtmens of Gesemn wit Vitamin B Complex. K. P. Kristensen and 
Cerebrospinal Fiuid in Alkalosis. H. and I. Macpherson. 171. 
Journal of Laryngology and Otology, London 
SS: 1-74 (Jan.) 1940 
Testosterone Propionate and Vasomotor Phenomena. 
Journal of Pathology and Bacteriology, Edinburgh —According to Sharpey-Schafer, it has 
Cum) that disturbances of the vasomctor s 
dents and ts ‘ of the gonads i 
Jackson, T. F. Nicholson and W. L. Holman.—p. 1. 
Effects Produced by Toxic and Nontoxic Extracts of H with certain s 
Pertussis and Brucella Bronchiseptica on Blood Sugar of characteristic, and the 
J. G. Oddy and D. G. Evans.—p. 11. after surgical removal 
Histology of Catarrhal Influencal Bronchitis and Collapse of P 
Mice Infected with Influenza Virus. M. Straub.—p. 31. in women can be 
Immunity and Antibody to Influenza in Mice. C. L. In the male, flushes 
G. Harriet Warrack.—p. 37. be abolished in a simil 
Occurrence of Intranuciear Inclusions in C 
meninges. Catherine F. Fischmann and Although these fact! 
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epididymis occurred thir- 
teen times. In fifty-five cases it was possible to ascertain the 
fate of the main testicle after epididymectomy. It was intact in 
forty cases, in ten cases it had been secondarily extirpated and 
in five cases it had undergone extensive atrophy. Of the patients 
operated on, 31 per cent died in the course of the first five years 
from some disease (pulmonary, renal or miliary 
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improves the general condition of the patient. The parenchymal 
pulmonary lesions regress and frequently heal. in some cases 
complete reexpansion of the lung takes place, requiring phrenico- —inicohistologic Investigation on Hemangioma. K. Boman.—p. 185. 
exeresis or a thoracoplasty. Hernia Uteri Inguinalis in Male Subjects. ©. Nilson.—p. 231. 
p. 1541. 
*Antiallergic Action of Insulin. W. Brihl.—p. 1545. 
Rapidity and Site of ““Nephrotoxin” Fixation in Experimental Glomerular 
Nephritis. H. Sarre and H. Wirtz.-p. 1548. 
Vitamin C Content of Breast Milk Before and After Boiling. Rose- 
marie Albrecht.—p. 1550. Dahle.—p. 329. 
Fat Embolism.—Kolmert reports three cases of fat embo- 
a Domestic Oils. Marie Maxim and G. Bors  fism, two of which developed in connection with fractures and 
neg. _. the third as a result of a urethrographic examination, a fatty 
Antiallergic Action of Insulin. —In an earlier report Brith! substance having been used as a contrast medium. The roent- 
called attention to the favorable influence exerted by the “insulin genograms were similar in all three cases, showing diffuse 
thrust” on allergic skin diseases, such as urticaria, Quincke’s cjoudiness and spotty areas of density over both lungs, which 
edema and eczema. The insulin thrust, or the intravenous injec- remained a long time after the appearance of the fat emboli, 
tion of 10 units of insulin, produced a prompt subsidence of the — The author states that stimulants, blood letting and the adminis- 
acute Cutancows symptoms and an EpTOVENeN the allergic tration of fluid had no effect. In two cases, however, treatment 
condition of the organism, as indicated by the intervals between ott on ved to be hi : , 

: : ygen pro to highly beneficial and in one of them 
the attacks. The results obtained in other types of allergy, such » enved the entlent’e tie ; 
as bronchial asthma, mucous colitis and hay fever, convinced the a ; ‘ ‘ 
author that it is possible to influence allergic processes with Preaxial Polydactylism. —Sjéstedt reviews the present 
insulin therapy. In order to explain the antiallergic action of 
the insulin thrust, Brith] made control tests of the blood picture, 
the blood pressure, the body temperature and the refractometric 
serum index. The insulin thrust was found to produce leuko- 
cytosis, elevation in blood pressure, increase of the refracto- 
metric serum index and decrease in the temperature, that is, a 
Nederlandsch 

euberce 
however 
monary 
50 per 
cases, so as to detect possible renal tuberculosis. Urethrography 
Emerone Acetate in Addison’s Disease— _ is valuable in the diagnosis of tuberculosis of the prostate. In 
The comparatively high price and the lack of uniformity in its the author's material it was employed in twenty-cight cases. 
preparations are cited by Kreuzwendedich von dem Borne and Cavities filled with contrast medium were observed in fourteen 
Lopes Cardozo as disadvantages of the treatment of Addison’s cases, even in some in which nothing abnormal could be found 
disease with adrenal cortex extract. The synthetic preparation on rectal examination. Roentgenologic examination of the epi- 
desoxycorticosterone acetate was found to be a potent substance. didymis is of slight diagnostic value. Calcium shadows charac- 
The authors cite several investigators who obtained favorable teristic of tuberculosis could be found in only one case. Ten 
cases were bilateral before the beginning of treatment. In the 
other fifty-eight, which were unilateral, epididymectomy was 
measures 1s pr a won sium and wi performed thirty-nine times. There were fourteen recurrences. 
10 Gm. of sodium chloride, 0.5 cc. of desoxycorticosterone ace- Semicastration was carried out ninetcen times, and in these cases 
tate daily was sufficient to maintain a normal blood pressure 
and mineral balance. The action of 0.5 cc. of desoxycortico- 
sterone acetate was stronger than that of 10 cc. of adrenal cortex 
extract. With 2 cc. of desoxycorticosterone acetate daily it was 
possible to maintain the patient in a normal condition even with 
a low sodium chloride and high potassium intake. The authors 
admit that desoxycorticosterone acetate may cause undesirable 
side effects such as high fever, which in the reported case was tuberculosis). It is of importance, therefore, that patients who 
accompanied by hypoglycemia. In view of the potent action, have had an operation for tuberculosis of the epididymis should 
overdosage is not without danger, especially with high salt be kept under continuous observation and the operation followed 
intake by climatic and dietetic after-treatment. 


